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Abstract
This thesis investigates the sensitivity of derived monetary valuations of the well-being 
effects of non-market goods, by considering, in turn, the four components that contribute to 
these calculations. Comparisons are made to the current subjective well-being (SWB) 
literature by altering one component at a time in a willingness to pay (WTP) function, in 
addition to varying the estimator used when calculating WTP. 
  
The first component varied is the measure of income used; a more robust, up-to-date measure 
is proposed that takes into account household size, economies of scale and composition, plus 
other improvements over current income scaling approaches including equivalence scales. 
Secondly, anticipation and adaptation effects are examined, in order to allow for the 
dynamics of SWB in WTP valuations. Thirdly, due to the ordered nature of the dependent 
variable, the effects of both cardinal and ordinal models on WTP derivations are investigated. 
Such models include the ordered logit fixed effects (FE) model (see for example Das and Van 
Soest (1999), Ferrer-i-Carbonell and Frijters (2004) and Baetschmann et al. (2011)). The final 
input to be varied is whether income endogeneity is accounted for. A control function 
approach is used in this case.  
 
A key finding is that all four inputs in the WTP calculation contribute significantly to the 
estimated WTP values. However, the degree to which each input influences the variation in 
WTP values differs substantially. The three main contributing factors to WTP variations are 
the income variable chosen, anticipation and adaptation effects, and controlling for 
endogeneity. Additionally, this thesis proposes a new way to define WTP that is also valid for 
ordered estimators. Whilst the standard WTP approach relies simply on coefficient ratios at a 
point in time, the method proposed here uses the finding that statistically significant 
anticipation and adaptation effects, along with adaptation to all non-market events (except for 
unemployment) suggest that there are concerns with taking WTP values as yearly valuations 
that assume constant effects on SWB. By instead defining WTP as the summation of the 
value of all WTP effects over all lag and lead effect periods, the total value of an event can be 
calculated. This definition presents further weaknesses of the original method by showing 
that because of significant lag and lead effects for events such as divorce and widowhood, 
these events have substantially larger WTP values than first thought.  
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This leads to the major finding in this study that rank orders are not preserved when 
controlling for income endogeneity, even when comparing two model specifications that are 
identical in all other respects. Therefore, despite absolute WTP valuations appearing more 
similar for linear and ordered estimators when a more appropriate model specification is in 
place, the rank orders are affected. This finding argues against papers such as Powdthavee 
and van den Berg (2011) that find that rank orders are preserved for WTP valuations when 
modelling SWB. In conclusion, given rank orders are generally not preserved when a small 
change is made in the model specification, the validity of the WTP method is significantly 
reduced. Finally, the above methodology is applied to education, with the main contribution 
to the education literature being that the positive effects on SWB from education only exist in 
terms of lead effects.  
 
Key words: Willingness to pay, subjective well-being, British Household Panel Survey, 
endogeneity, Minimum Income Standard, equivalence scales, fixed effects, ordered choice 
models, life satisfaction, anticipation and adaptation. 
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Chapter 1: Introduction 
 
1.1 Introduction 
Determining the most appropriate method to evaluate the pecuniary valuation of non-market 
goods is fraught with difficulty. A common approach used in the literature is to estimate the 
income compensation that is required to maintain a constant level of utility for an individual. 
The aim of this study is to investigate the robustness of this approach by critically examining 
all inputs and estimators that contribute to the willingness to pay (WTP) method. This 
method has been applied to, but is not limited to: life events (Clark and Oswald, 2002), 
illness (Ferrer-i-Carbonell and van Praag, 2002), social relationships (Powdthavee, 2008), 
commuting (Angrave and Charlwood, 2015) and air travel (van Praag and Baarsma, 2000). 
However, the large variations observed in WTP valuations show that this method of 
estimating income compensation is not robust to variations in model specification, in terms of 
estimation procedure and variables included. Dolan et al. (2011) state: 
 
 To provide monetary values for non-monetary effects on utility (e.g. for use in 
 economic appraisal and cost- benefit analysis), we must establish a robust ‘exchange 
 rate’ between income and specific goods, services and life events (pg. 2). 
 
Furthermore, the extensive range of policy applications (see for example London Economics 
for the Department of Media, Culture and Sport, 2011 (WTP for the digital switchover) or 
London Economics for Ofgem, 2011 (WTP for visual pollution) shows that a lack of 
robustness in WTP values has potentially wide-ranging implications for policy evaluation in 
these areas beyond academia. This thesis aims to investigate potential reasons for this lack of 
robustness. 
 
In line with the literature listed above, the chosen application in this thesis for WTP is in 
relation to subjective well-being (SWB), although findings from this thesis can be applied to 
all areas where estimated values of income compensation are a desired outcome. This 
application has been chosen for two reasons. Firstly, the recent increase in popularity of SWB 
(see Section 2.2) in both academia and government policy suggests that any significant 
contribution of this research will have a number of potential applications. Secondly, as 
previously discussed, the disparities of WTP valuations in current SWB studies suggest that 
current methods are not sufficiently robust. This could be due to variations in the factors that 
contribute to WTP valuations, such as the income variable used or controlling for 
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endogeneity, as well as the way in which WTP is calculated. This thesis finds this claim to be 
true. 
 
1.2 Background 
In November 2010, then Prime Minister David Cameron announced that the UK was to 
become one of the first countries to monitor the SWB of its citizens officially. This was to be 
done using a ‘happiness index’ to measure environmental, psychological and economic 
aspects of SWB, and Mr Cameron was hopeful that this would eventually shape government 
economic policy. He has said that there was a need to “take practical steps to make sure 
government is properly focused on our quality of life as well as economic growth”1. Four 
years earlier - and just five weeks after becoming leader of the Conservative Party - Mr 
Cameron stated that monitoring SWB was one of the “central political issues of our time",2 
and also introduced ‘happiness’ to the Conservatives’ Quality of Life Policy Commission in 
2006.  
 
Although these ideas can be seen as the basis for the new proposals, the need to monitor 
SWB was already shown to be important by the Commission of Experts on Reforms of the 
International Monetary and Financial System in 2009. Stiglitz, Sen and Fitoussi (2009) 
proposed a shift from traditional economic indicators such as Gross Domestic Product (GDP), 
to sustainability and SWB. They proposed that this could be done by examining household 
wealth and environmental policy alongside more established measures of economic 
production. For Veenhoven (2004), “the greatest happiness principle deserves a more 
prominent place in policy making” (pg. 14), a claim echoed by Graham (2005).  
 
1.3 Aims/objectives 
The overall aim of this thesis is to identify whether it is possible to obtain consistent WTP 
valuations of non-pecuniary activity to variations in the inputs and estimators used in a model 
of SWB, whilst critically assessing the most recent developments in the SWB literature. To 
achieve this central aim, there are four specific objectives: 
− To investigate how income is measured in a SWB model, and to introduce a more 
empirically justified income equivalence scale, into the SWB literature 
                                            
1 https://www.gov.uk/government/speeches/pm-speech-on-wellbeing (last accessed 7th March, 2016). 
2 http://news.bbc.co.uk/1/hi/uk_politics/5003314.stm (last accessed 7th March, 2016). 
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− To assess the robustness of anticipation and adaptation effects and their rank order to 
changes in inputs and estimators, and their subsequent effect on WTP  
− To expand the literature on ordered estimators in the SWB literature, by considering 
WTP in a range of ordered models that also include anticipation and adaptation 
effects, Minimum Income Standard (MIS) scaling of income, exploring the robustness 
to a change in the dependent variable, and controlling for the endogeneity of income 
− To contribute to dynamic effects of SWB within the education literature by 
investigating the effect of a degree on SWB in the context of the first three objectives. 
 
1.4 Thesis Structure 
Chapter 2 discusses features of SWB, including why its study is important and how 
governments have attempted to measure SWB. The chapter then debates the key variables in 
measuring SWB by reviewing the recent ‘happiness’ literature, and also identifying common 
criticisms in this literature. Chapter 3 discusses a suitable dataset for which the set of 
identified SWB covariates can be collected.  This chapter also provides criticisms of the data, 
which this thesis aims to address. Chapter 4 discusses the modelling of income in relation to 
SWB. Here, the ways in which income is measured in the literature are examined, and both 
WTP and equivalence scales are introduced in the thesis. Furthermore, the MIS equivalence 
scale is introduced into the SWB literature and the advantages over other methods of 
measuring income in the SWB literature are examined. The chapter concludes with 
calculations of these scales. Chapter 5 introduces linear panel modelling into the thesis, and 
assesses the dynamic elements of SWB. The chapter then discusses the use and robustness of 
anticipation and adaptation effects using the aforementioned MIS income scale. Finally, 
education dynamics and interaction terms are considered. Chapter 6 presents WTP, with the 
aim of analysing the inputs of a WTP calculation and comparing the sensitivities of all inputs 
into WTP. This includes the comparison of linear and ordered panel models, and also the 
inclusion of the MIS variable from Chapter 4 and anticipation and adaptation from Chapter 5. 
Finally, the robustness of WTP variations when controlling for the endogeneity of income in 
an ordered model framework is analysed. Chapter 7 presents the conclusions of this research, 
along with its contributions to both empirical and theoretical knowledge, the limitations of 
this study, and suggestions for potential future research in the area. 
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The main finding of this thesis is to show the lack of robustness that is present in all inputs 
that affect model coefficients and thus WTP. The lack of robustness when using the same 
data, the same model, an almost identical set of explanatory variables and the same dependent 
variables shows that there is likely to be even greater discrepancies when contrasting 
different estimators, dependent variables, the inclusion of anticipation and adaptation effects 
themselves, and controlling for endogeneity when related to WTP. 
 
The key finding in this thesis is that rank orders are not preserved in WTP valuations, even 
when just one factor is changed, despite absolute values between linear and ordered estimated 
WTP values appearing to be more similar when the a more complex model specification is 
used. When comparing WTP values when income exogeneity and endogeneity are modelled 
in relation to an ordered model (for the first time in the literature), none of the six events 
analysed see the rank order preserved when controlling for income endogeneity – this is 
keeping all other model specification constant; in order words, the only difference between 
the two sets of results is that income endogeneity is controlled for. This would suggest that 
any model that does not control for endogeneity will see different rank orders, with even 
stronger implications once other inputs differ. This finding goes against papers such as 
Powdthavee and van den Berg (2011) that find that rank orders are preserved for WTP 
valuations when modelling SWB. 
 
Before this could be discussed, the thesis redefined the way in which WTP is calculated in 
SWB models. Given that anticipation and adaptation effects are shown to be statistically 
significant across both linear and ordered estimators, calculating the yearly value of an event 
with respect to SWB does not appear to be practical. A more appropriate specification is to 
consider the event as a whole, and calculate the WTP for an event by summing all WTP 
values for all lag and lead coefficients. This has strong implications for results.  
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Chapter 2: Literature Review: A Critical Identification of the Key 
Variables in the SWB Literature 
 
2.1 Introduction 
This chapter first introduces the reader to the economics of SWB. This includes reasons for 
considering personal and collective happiness in both academia and government policy 
(Sections 2.2 and 2.3). In addition, as outlined in Sections 1.2 and 2.4.1, the Conservative 
Party has a predilection for the official government monitoring of the SWB of the UK, the 
focus of this study, thus this chapter outlines the UK’s attempts at measuring SWB (Section 
2.4). This sets the context for this chapter, with the primary purpose here of identifying the 
key areas that the SWB literature has focused on and the variables that are correlated with 
SWB (Section 2.5). 
 
The study of SWB is a relatively new area of economics. As such, this chapter will 
summarise the criticisms of SWB research over the past three to four decades. This will cover 
criticisms of Easterlin’s (1974) work (Section 2.6.1) connected with the relationship between 
income and SWB, and then lead on to more general criticisms of SWB research such as 
causality and how to correctly model SWB; more specifically the debate over cardinal versus 
ordinal models (Section 2.6.2). Outlining and identifying these criticisms will enable this 
study to differentiate between these criticisms: firstly, where possible improvements in 
approach can be made, and secondly, where correcting such criticisms is more difficult. 
Finally, the conclusion summarises the findings of the literature review, and their 
implications for further research (Section 2.7) within this thesis.  
 
2.2 Why Study SWB? 
The reasons for studying SWB need to be identified. The ONS, on their dedicated site for 
well-being3, write that:   
 
 It has long been argued that the progress of the country should not be measured by 
 looking just at growth in gross domestic product (GDP). For a full picture of how a 
 country is doing, we need to look at wider measures of economic and social progress, 
 including the impact on the environment. 
 
                                            
3 http://www.ons.gov.uk/ons/guide-method/user-guidance/well-being/index.html (last accessed 7th March 2016) 
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SWB has been measured differently and consequently, an important question that must be 
addressed is: is there a difference between happiness, life satisfaction and SWB? It is a 
striking observation in the literature that authors conflate different measures of SWB. For 
instance, Ferrer-i-Carbonell and Gowdy (2007) often refer to SWB when in fact the only 
variable used is life satisfaction. Oswald (1997) uses the word “happiness” in the title of his 
paper but only GHQ-12 data is used. Frijters and Beatton (2012) frequently talk about the 
“happiness-age relationship” (pg. 526) despite referring to many studies that only analyse this 
relationship with life satisfaction data - as is common in the SWB literature. Indeed, 
Powdthavee (2009) writes that the terms ‘happiness’, ‘SWB’ and ‘life satisfaction’ are often 
used interchangeably in the literature. 
 
It may be the case that there exist similarities in terms of conclusions drawn from using 
different measures of SWB. Blanchflower and Oswald (2004) use life satisfaction as a 
dependent variable for the UK, and show (pg. 1383, by comparing happiness and life 
satisfaction data from ’75 to ‘86) there are similarities in the results when data is available for 
life satisfaction and happiness. Attention is drawn to this as the British Household Panel 
Survey has a life satisfaction variable, but on a scale of 1-7 (with seven categories versus the 
three that these authors use), and Blanchflower and Oswald do not see there being a problem 
in using life satisfaction results as opposed to happiness data.  
 
However, Diener (2009) argues that there is a difference between happiness and life 
satisfaction, and writes that researchers tend to avoid happiness because it has several 
meanings and interpretations. Whilst Diener expresses that happiness can sometimes mean 
life satisfaction (as Powdthaveee (2009) discusses) where life satisfaction “refers to a 
cognitive evaluation or judgment of one's life”, happiness can also be interpreted as a “joyous 
state” or “long-term positive feelings”.  
 
Diener (2009) describes SWB as “the scientific name for how people evaluate their lives” and 
notes that SWB “is an umbrella term that includes the various types of evaluation of one's life 
one might make”. In that sense, it is sensible to use the term SWB in this thesis in a broader 
sense, and to discuss particular measures of SWB such as life satisfaction, happiness of the 
GHQ-12 in the context of the variable of analysis. Moreover, the OECD (2013) suggests that 
there is little concern when comparing questions from different surveys measuring life 
satisfaction: “There is strong evidence for convergence between different life satisfaction 
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measures.” (pg. 44). More generally, the OECD (2013) argues that despite there being many 
issues connected with the measurement and use of SWB indicators they are broadly fit for 
purpose. 
 
Prior to recent interest in happiness and SWB, previously the notion of SWB has been more 
of a philosophical concept that has been left unmeasured. Utility theory, defined by Fishburn 
(2006) as “…the study of quantitative representations of people's preferences and choices” 
(pg. 1), has taken precedence in economics over studies of ‘happiness’. Definitions for 
happiness come in many forms. For example, George Orwell (1944) wrote “men can only be 
happy when they do not assume that the object of life is happiness”. This is not to say that 
happiness is not the ultimate desire of an individual, but instead that by aiming for happiness, 
in Orwell’s view, it cannot truly be reached. Other noted thinkers have linked happiness to 
other factors, such as Franklin D. Roosevelt's assertion that “happiness lies in the joy of 
achievement and the thrill of creative effort” and that "each individual has a different 
perspective on what happiness is, what determines it and how we can maximise it”.4 Across 
the literature it is apparent that different individuals believe that happiness is affected by 
different factors. For example, Jeong-Kyu Lee (2008) believes education is the way to 
happiness: “Furthermore, there is no doubt that happiness is the ultimate goal and purpose of 
every individual for all times and places in the history of world culture.” (pg. 7).”5. It can be 
seen that while happiness could safely be regarded as a central part of human life, the ways in 
which this can be defined, understood and studied vary considerably and in complex fashion. 
In order to establish how happiness is approached in the present research, this discussion will 
therefore seek to consider more specifically how it has been developed in the field of 
economics.  
 
The need to study happiness in relation to economics is explained by MacKerron (2012), who 
argues, “for economists, it offers a new (or rediscovered) intellectual territory where the 
returns to exploration remain relatively high.” (pg. 1). Indeed, a search of EconLit for papers 
containing the terms “well-being”, “life satisfaction”, and “happiness” (pg. 1) by MacKerron 
reveals that the number of papers using these concepts have increased dramatically in recent 
                                            
4 http://philosiblog.com/2012/02/07/happiness-lies-in-the-joy-of-achievement-and-the-thrill-of-creative-effort/ 
(last accessed 12th March 2016). 
5 http://eric.ed.gov/?id=ED504051 (last accessed 12th March 2016) 
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years. Powdthavee (2009) observes that the size and depth of literature has increased at an 
exponential rate over the last decade and that over 460 journal articles on happiness were 
published between 1996 and 2008, with over 170 of these between 2005 and 2008. Although 
interest in the well-being of an economy is not a new phenomenon, this evidence shows that 
attempts to cover a wider range of the determinants of SWB are becoming more popular, and 
measures of SWB such as life satisfaction are becoming increasingly prominent in economic 
literature. 
 
Ng (1997) proposed that people want money not for the sake of having money, but for what it 
can do to benefit happiness. Powdthavee (2009) writes that it was Ng’s pioneering work that 
allowed happiness to be included into an individual’s preference function. However, perhaps 
the strongest argument for measuring happiness is the aggregate impact it can have on society, 
and thus economic and government policy. Is it possible to measure happiness, and if so, how 
can these results be used to increase the SWB of the society as a whole? 
 
Clark et al. (2008) note that:  
 
 Layard (2005) goes as far as arguing that we need a ‘revolution’ in academia, where 
 every social scientist should be attempting to understand the determinants of 
 happiness, and it should be happiness which is the explicit aim of government 
 intervention. (pg. 2). 
 
There are many authors who suggest that it is SWB, rather than money, that is important to 
individuals. Oswald (1997) argues,  
 
 People have no innate interest in the money supply, inflation, growth, inequality, 
 unemployment, and the rest. The stolid greyness of the business pages of our 
 newspapers seems to mirror the fact that economic numbers matter only indirectly. 
 (pg. 1815).  
 
It can be argued that a household or individual’s primary concern is how these statistics affect 
them personally, a view further supported by Oswald’s claim that “Economic things matter 
only in so far as they make people happier.” (pg. 1815). Importantly, Oswald argues that 
because of rationality in the sense that economic policy is designed and implemented in a 
logical and rational manner, economic progress should have a considerable effect on SWB.  
  17 
Barrington-Leigh (2010) argues that the reason to study happiness is because of a desire for a 
“happier society”. “If we have access to a measure of how good life is, then for goodness’ 
sake, let’s learn everything we can and pursue policies that are going to maximise that.” (pg. 
1). This author concludes that economic growth is a useful tool for policy, but not by itself.  
This is supported by Bok (2010) who writes:  
 
 If well-being of the public is an appropriate, important, and feasible goal for 
 lawmakers to pursue, should they go further, as Bentham proposed, and look at the 
 happiness of the constituents as the only legitimate aim of public policy (pg. 54).  
 
Bok (2010) writes that most policies implemented in the US, such as counter-terrorist 
measures, are designed to increase the SWB of its citizens. Thomas Jefferson (1809) 
remarked, “The care of human life and happiness, and not their destruction, is the first and 
only object of good government”.6 
 
Matheson (2011) writes in Measuring what matters, the national report on SWB in July 2011, 
that: 
 
 If you are serious about measuring wellbeing, the measures and indicators need to 
 be meaningful and make sense to ordinary people and they need to lead to 
 action/change. No point in having a measure for its own sake.  
 
A study of SWB needs to be interpreted effectively, both in terms of its use for government 
policy and its effect on individuals to maximise overall SWB, with any limitations 
understood. It would be an ineffective task to measure GDP for example, and not implement 
methods to support and develop the economy base on this information. Furthermore, a 
common assumption is that any individual can relate to terms such as ‘happiness’, or ‘SWB’, 
whereas terms such as ‘GDP’ and its ‘usefulness’ to the general public are limited in meaning. 
This is not to say that GDP is not a powerful tool for economic policy, but instead that any 
economic concept such as SWB that can not only be understood by the majority of its citizens 
but also applied directly to their lives is particularly significant in times of austerity and 
economic uncertainty, and certainly merits more detailed research. According to a 2012 ONS 
                                            
6 Thomas Jefferson (1903–1904) The Writings of Thomas Jefferson (ME) Memorial Edition (Lipscomb and 
Bergh, editors) 20 Vols., Washington, D.C., 1903–1904. (last accessed on 12th March 2016) 
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report into well-being, “it is increasingly understood that traditional economic measures are 
necessary, but not sufficient, to reflect a nation’s overall progress or well-being”7. (pg. 1). 
 
As discussed, GDP has limitations. A major issue is that GDP, defined as the value of goods 
and services produced in an economy in a given year, does not take all factors affecting SWB 
into account. Parkin, Powell and Matthews (2007) write that GDP is designed to measure 
welfare across time and across countries, but is not perfect in either measure. Factors not 
included in GDP but that contribute to economic welfare and SWB include: household 
production (for example general housework), health and life expectancy, and leisure time. 
Matheson (2011) notes “GDP also says nothing about the distribution of income at a point in 
time nor about the distribution of income over time.” (pg. 9). This is an issue exacerbated by 
the potential for GDP figures to be manipulated for financial gain, including increased 
potential for borrowing. Coyle (2014) states “Greece was certainly not the only country to 
include in official GDP figures an estimate of the size of the so-called informal economy” 
(pg. 2). 
Czech (2012), president of the Center for the Advancement of the Steady State Economy 
(CASSE) writes that there are “too many problems” with growth and consumption of more 
goods and services by creating “social and environmental problems that outweigh its benefits” 
as advertising expenditure causes us to “buy more and more junk they don't need”, the 
“depersonalising of workplaces”, and “working longer hours” (pg. 1). Furthermore, increased 
expenditure on healthcare for instance does not necessarily imply increased SWB – it may 
just be attributable to deterioration in the health within a nation. 
 
Scoffman and Barnes (2011) write “Happiness matters. It matters so much that many of us 
make personal fulfilment and well-being the main aim in our lives”. (pg. 535). If this is the 
main aim of individuals within a country, it must also be the measure by which they gauge 
their standing in life. If measuring happiness not only provides an accurate picture of the 
overall status of an economy, but can also be used as a strong economic policy tool (similar 
to GDP) that is also concerned with the construct that matters most according to numerous 
authors, then finding ways of measuring SWB is a justifiable course of action. Indeed, 
Matheson (2011) confirms that the majority of respondents to the UK national well-being 
                                            
7 http://www.ons.gov.uk/ons/dcp171776_257882.pdf (last accessed on13th March 2016). 
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study in 2011 supported the development of a ‘happiness index’ and its use in policy 
decisions. To conclude, Coyle (2014) states “GDP is a made-up entity” (pg. 4). GDP is one 
way of measuring economic output, but happiness is an alternative measure to be explored 
more closely. 
 
2.3 How Is Happiness Measured? 
Now that the reasons for happiness to be studied have been outlined, the next stage is to 
investigate how happiness can be measured. Di Tella and MacCulloch (2006) write that 
economics is traditionally about what people ‘do’, but when studying happiness, “the 
approach departs from a long tradition in economics that shies away from using what people 
say about their feelings.” (pg. 43). With happiness, the authors argue, there is a simpler 
approach to traditional methods in that welfare scores can be compared. Consequently, the 
ways that these scores change under various scenarios can be considered. Although SWB 
scores should be treated with caution, as will be explained later in Section 2.7, the availability 
of alternatives is scarce. 
 
For Powdthavee (2009), in theory an individual goes through the following thought process 
when measuring their happiness and in order to maximise his or her happiness: 
 
We gather all necessary information about our options. We engage in rationalisation 
and mental calculations. We quietly argue and debate within ourselves over the 
potential impacts of each individual decision on our happiness. We cross-refer them 
to the rule-book of ‘All the things that make me happy’, put each possibility into an 
order of preference, and then, subject to both time and resource constraints, choose 
the best combination of bundles that we know would optimise well-being (pg. 2).  
 
However, Powdthavee points to three areas that make this difficult. Firstly, bounded 
rationality implies that humans are not always rational, as there are limitations in the 
information a human brain can hold, the information it actually does possess and finite time 
constraints. Secondly, it is generally believed by economists that consumers will behave in a 
rational manner, when in fact emotions will always play a major part in determining one’s 
choices, to the extent that we may “let emotions overrule rationality and completely dictate 
the way we behave” (pg. 4). Finally, the adaptive unconscious and past experiences mean that 
decisions are made that whilst not ‘rational’ in an economics sense, may be better for our 
happiness, because they have had the same positive or negative effect on SWB in the past. 
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It can therefore be suggested that in studies of happiness, assuming rationality is potentially 
inaccurate. Further, as will be discussed later in Section 2.7, there has been criticism of the 
happiness literature by economists. One common criticism is that one can view SWB as 
being an ordinal concept, but this has been modelled as a cardinal one. Ordinal implies two 
characteristics when compared with a cardinal assumption; firstly, the difference between two 
reported values (for example on a scale of self-reported happiness from 1 to 7) is not equal. In 
other words, 2-1 and 7-6 do not cover the same difference in happiness that would be implied 
on a linear scale. Secondly, it is required that the categories of the ordinal variable have a 
defined order; for instance, that 7 is ‘higher’ than 6 in terms of utility. Models that take 
account of the ordered nature of the data will be discussed in Chapter 6. 
 
Well-being can thus be measured subjectively or objectively. Bernstein (2013) refers to SWB 
as a “combination of a cognitive judgment of satisfaction with life, the frequent experiencing 
of positive moods and emotions, and the relatively infrequent experiencing of unpleasant 
moods and emotions”. (pg. 231). In other words, ‘subjective’ means the happiness as defined 
by that individual – it is his or her personal judgement of themselves. ‘Objective’ measures 
refer to magnitudes that are directly comparable across individuals. Easterlin (1974) argues 
that a subjective measure is more robust.  
 
However, a report by the ONS (2012)8 points to the need to consider both objective and 
subjective measures when measuring well-being: “…it is important not only to look at 
objective data but also to consider SWB estimates to get a full picture of well-being in 
various geographic areas. If only objective data are taken into account then a different picture 
may emerge compared with when SWB data are also used alongside this information.” The 
report also notes that objective measures such as life expectancy and unemployment can be 
used to help understand why certain SWB scores exist.  
 
The reasons for measuring happiness and the measurement distinction between subjective 
and objective variables have now been established. In addition, the idea that economists have 
previously been reluctant to use subjective measures of economic data but have since 
                                            
8 http://www.ons.gov.uk/ons/rel/wellbeing/measuring-subjective-wellbeing-in-the-uk/analysis-of-experimental-
subjective-well-being-data-from-the-annual-population-survey--april---september-2011/report-april-to-
september-2011.html?format=print (last accessed 7th March 2016) 
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changed in measuring SWB has also been explored. The next step is to review how this 
measurement has proceeded.   
 
2.4 What Has Been Done to Measure Happiness? 
If well-being is to be considered in future policy decisions, then it is essential to understand 
how measurements of SWB have been adopted and developed by nations, including the UK, 
to measure the well-being of their own country, and how this links in with more traditional 
measures such as GDP. One existing measure of happiness is Gross National Happiness 
(GNH), coined in 1972 by Jigme Singye Wangchuck, the King of Bhutan. The GNH is 
concerned with sustainable development, preservation and promotion of cultural values, 
establishment of good governance and conservation of the natural environment. 
 
Nordhaus and Tobin (1972) point to the fact that Gross National Product (GNP), which 
differs slightly from GDP by including all production from the nationals of a country rather 
than the country itself, is not a measure good measure of well-being as it is not a measure of 
consumption alone. Furthermore, typical policy is not to maximise GNP, but instead 
importance is often given to consumption. Attempts to maximise GDP or GNP would suggest 
that the focus is on growing at the maximum rate possible; potentially ignoring welfare and 
this growth may not be sustainable. Nordhaus and Tobin’s view on GNP is supported by 
Hicks (1946) argument that income should be calculated for the purpose of indicating how 
much can be consumed or purchased now, without reducing the future amount of 
consumption or goods and services produced. Is it possible that an economy could consume 
an entire GDP’s worth of goods and services without compromising future production or 
consumption? 
 
Nordhaus and Tobin (1972) therefore conduct their own measure of economic welfare 
(MEW), in which they “attempt to allow for the more obvious discrepancies between GNP 
and economic welfare” (pg. 512). Moreover, it is observed that only market transactions can 
be an indicator of utility or disutility, so that “if one of my neighbours cultivates a garden of 
ever-increasing beauty, and another makes more and more noise” (pg. 520), then no effect on 
overall utility levels are recorded and no changes occur on any balance sheets. Similarly, 
ever-increasing populations should lead, ceteris paribus, to an increase in production levels in 
an economy, whereas disutility resulting from increased congestion will not be noted. This is 
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a problem due to the “finiteness of our earth and the exponential growth of economy and 
populations” (pg. 522). This is the usual economic problem of accounting for externalities.  
 
The Genuine Progress Indicator (GPI), developed in the 1980’s by Marilyn Waring in her 
Ph.D. thesis on US National Income Account bias, is based upon the assumption that SWB is 
more important to a society than economic statistics alone. The GPI can be seen as measuring 
the real increase in welfare in an economy, as it takes account of any welfare losses that are 
caused by pollution or crime, for example. Specifically, GPI takes into consideration the 
negative externalities of growth and can be used to supplement policy decisions as it focuses 
on wider aspects of economic welfare that GDP does not follow.  Daly and Cobb (1989) 
write that increased goods production and expanding services have both benefits and costs, 
not just the benefits that economic indicators such as GDP express. This lead to The Index of 
Sustainable Economic Welfare (ISEW), which exists to consider all costs of growth, such as, 
for example, the depreciation of natural capital and unsustainable costs. 
 
Other indexes designed to improve on the approach of solely considering production, such as 
with GDP, include the Human Development Index (HDI). The HDI ranks countries in terms 
of their development, with the statistic based on education, life expectancy, and a well-being 
indicator of Gross National Income (GNI). The first Human Development Report came in 
1990 by Mahbub ul Haq, with help from Amartya Sen. According to the United Nations 
Development Programme (2016)9, the purpose of the HDI is “...to emphasize that people and 
their capabilities should be the ultimate criteria for assessing the development of a country, 
not economic growth alone.” (pg. 1). Thus the reasoning behind the HDI is similar to the 
other indexes mentioned in this section in that economic growth alone does not provide 
insight into sustainability, consumption, or happiness. As mentioned in Section 2.2, this is a 
critical reason for studying the happiness of nations. 
 
2.4.1 Attempts by the United Kingdom to Measure Happiness 
Since the proposals set out by Mr. Cameron in November 2010, the Office for National 
Statistics (ONS) has set up a website10 where ideas can be shared on the area of well-being, 
with the aim of the project, according to the ONS being that “these new measures will cover 
the quality of life of people in the UK, environmental and sustainability issues, as well as the 
                                            
9 http://hdr.undp.org/en/content/human-development-index-hdi (last accessed on 12th March 2016). 
10 This website is no longer available (as of 12th March 2016) 
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economic performance of the country.” (pg. 2).11 The website, upon which individuals could 
post their opinions about ‘what matters to them’, was introduced in January 2011. Comments 
were accepted up until the 15th April 2011 to find out what the nation defined ‘well-being’ as, 
and after this date responses were summarised, with the next step of how to measure SWB 
being investigated. 175 events were set up including question and answer sessions and 
workshops at universities and statistical conferences such as the Treasury for Government 
Social Researchers event in late March 2011. Questions included “of the things that matter to 
you, which should be reflected in measures of national well-being?” and “how would you use 
measures of national well-being?”. 
 
By 15th April 2011, the consultation on national SWB had been closed, and a report 12 
published indicating the factors known to affect SWB. The report has been outlined below: 
 
• A foreword by Jil Matheson, the then National Statistician, thanking the 34,000 
respondents and detailing the  difference between SWB, for example happiness within a 
family, and objective  well-being, such as educational achievements and life expectancy. 
• “Chapter 1: What is well-being?” Here, it is written that little is known about what 
 matters affect people at an individual level, and also mentions the process in which 
 respondents were asked questions at the 175 national events.  
• “Chapter 2: Why measure national well-being and who will use the measures?” Here, 
 Jil argues that we need to look at wider indicators than GDP if we are to assess how a 
 nation is doing. Policy makers and the public, who have shown increased interest in 
 understanding the long-term implications of current events, will use these measures.  
• “Chapter 3: Measuring national well-being”. The processes and requirements are 
 outlined, including ensuring data are up-to-date, calculated statistics are robust, and 
 data are comparable internationally. The four questions asked, which were added to 
 the Integrated Household Survey (IHS), with responses on a scale of 1-10: 
 1) Overall, how satisfied are you with your life nowadays? 
                                            
11 
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjJ2_3AyrvLAhVE
WBQKHdelA2IQFggdMAA&url=http%3A%2F%2Fwww.ons.gov.uk%2Fons%2Fguide-method%2Fmethod-
quality%2Fspecific%2Feconomy%2Fenvironmental-accounts%2Fuses-of-the-uk-environmental-
accounts.pdf&usg=AFQjCNHtm-PYGZu7LbR0o57Z80YnczrwvA. (Last accessed 12th March 2016). 
12 http://www.ons.gov.uk/ons/rel/wellbeing/measuring-subjective-wellbeing-in-the-uk/analysis-of-experimental-
subjective-well-being-data-from-the-annual-population-survey--april---september-2011/report-april-to-
september-2011.html?format=print 
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 2) Overall, how happy did you feel yesterday? 
 3) Overall, how anxious did you feel yesterday? 
 4) Overall, to what extent do you feel the things you do in your life are worthwhile? 
• “Chapter 4: Partnerships and next steps”. Here, it is mentioned that policy makers and 
 Cabinet Officers will be ‘consulted and engaged with’ with respect to any 
 developmental work in order to further the ideas of the Fitoussi, Sen and Stiglitz 
 (2009) to ‘go beyond GDP’. Work will be done to meet the interests of the public, 
 academia, businesses and local governments, with the latter particularly keen on using 
 well-being data in their respective community.  
 
In February 2012, statistical analysis was carried out on the Annual Population Survey (APS); 
a household survey covering 360,000 individuals, which combines data from various Great 
British Labour Force Surveys. As well as employment, information on ethnicity, education 
and health are also included. A spreadsheet was produced by the ONS, providing details 
including means, standard deviations and confidence intervals for all four ‘life satisfaction’ 
questions– the same questions stated in the General Household Survey (see Section 3.2). 
Demographic-specific statistics were also calculated, based on religion, age, sex, ethnicity 
and employment. 
 
The BBC (2012) published initial results from the ONS in an online article, further increasing 
the public recognition of the UK’s attempts at measuring happiness. Debates online and on 
television shows13 suggest that many individuals in the UK have strong opinions on the 
subject of well-being and what makes one’s life worthwhile. The wide range of opinions 
makes measuring happiness even more compelling; differing opinions on how it is measured, 
what affects it, and whether it is possible or should even be measured opens up vast avenues 
for tackling measurement. 
 
The website contained eleven publications as of 13th August 2015. The site also includes 
interactive maps that can filter UK well-being by country, region and age that is updated 
every six months as well as yearly reports that cover personal well-being. 
                                            
13‘As well as on The One Show, Happiness’ was also a topic on BBCs ‘QI’ and ‘Question Time’. 
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2.5 Key Covariates of SWB 
This discussion now turns to examine the academic literature on measuring well-being. The 
aim of this section is to identify from this literature the key variables that explain SWB.  
Once these variables have been identified in this chapter, collection of this data is conducted 
in Chapter 3. First of all, due to the strong links between income and utility, as well as the 
links between income and SWB in the literature, income will be discussed first. In this 
section, all literature that uses an ordered estimator will be mentioned, and where the 
estimator is not mentioned, the authors used a linear estimator. 
 
2.5.1 Income and The Easterlin Paradox 
Richard Easterlin (1973) was one of the first academics to focus specifically on happiness in 
economics, asking the question, “Does Money Buy Happiness?”. A year later in Easterlin 
(1974) he asks,  “Does Economic Growth Improve the Human Lot?”. Both of these papers 
are of particular importance as the aim here is to gauge how far there is a link between 
income and welfare in an economy. A key feature that Easterlin based his ideas on came from 
Abramovitz (1959) that concludes with:  
 
 we must be highly sceptical of the view that long term changes in the rate of growth 
 of welfare can be gauged even roughly from changes in the growth rate of output (pg. 
 21).  
 
Easterlin uses this idea to help understand whether richer and more developed countries are 
‘happier’ than those who are poorer and less developed, and whether an increase in the 
income of a nation and development cause happiness to increase. Easterlin concluded that in 
a particular country, a larger income is correlated with a higher degree of happiness. An 
increase in output of a country, however, will lead to an increase in human aspiration, which 
counters the expected positive effect on welfare SWB is a function of relative income 
(positive relationship) and aspiration (negative relationship). This is known as the Easterlin 
Paradox. 
 
The question used by Easterlin to measure SWB is a self-reported level of happiness or life 
satisfaction, which Easterlin describes as a “Gallop poll” (pg. 94) style of questioning – this 
is where a direct question asking an individual to rate his or her own happiness is conducted. 
Here, reliance is placed on the respondent to accurately answer and judge his or her own 
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levels of happiness or satisfaction. The happiness data used by Easterlin only consisted of 
three possible responses to the question: “In general, how happy would you say you are?” to 
which the responses could be ‘very happy’, ‘fairly happy’, or ‘not very happy’. A second set 
of questions were devised by Easterlin, based upon Cantril (1965) of measuring one’s hopes 
and fears, with questions based on a person’s own assumptions of their hopes and fears, in 
terms of extreme ‘best case’ and ‘worst case’ scenarios, on a scale of 0 to 10.  
 
However, Easterlin’s results suggest richer people in a country are generally happier, as 
Easterlin found by comparing US data with Asian, African and Latin American nations. 
Within-country comparisons conclude that a higher income can be linked to greater happiness. 
The results based on the World Survey III from 1965 showed that in terms of status group, 
less than a quarter of the poorest Americans were ‘very happy’, and almost half of the richest 
Americans were ‘very happy’. In terms of unhappiness, 19% of the very poor were not ‘very 
happy’, and only 4% of the richest group were ‘not very happy’. This does not hold for a 
single nation though; for example the US saw continuous economic growth after the Second 
World War but average happiness levels did not increase over this time period. It was 
proposed that only relative incomes matter, which supported the original thoughts of 
Duesenberry on relative versus absolute consumption. To conclude with a famous quote by 
John Stuart Mill, a proponent of utilitarianism in the 1800’s: “Men do not desire merely to be 
rich, but to be richer than other men” (Garcia and Strobl 2011, pg. 167). 
 
Easterlin (1995) again tested the Easterlin hypothesis in order to establish whether increasing 
the income of a country would increase happiness for all those living within the country. This 
hypothesis was rejected – supporting the earlier findings from Easterlin (1974). This is due to 
happiness being relative, and the existence of material norms in a society. Any increase in 
wealth from increased individual income is offset by an increase in the average income. 
Again supporting his earlier work, those within a country with higher incomes are generally 
happier. Easterlin notes that this was equivalent to a model of interdependent preferences. 
SWB or utility is positively correlated with individual income, but inversely related to the 
average income of others. Utility is an important concept here, as maximising utility can be 
seen as analogous to maximising happiness.  
 
From Easterlin (1995), data from nine European countries, Japan and the US showed no 
trends to indicate that happiness was linked to a higher disposable income per capita. In fact, 
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by estimating an Ordinary Least Squares (OLS) regression equation, the United States was 
seen to have a decreasing (although not statistically significant) slope on the coefficient of the 
percentage of the population in the US that were ‘very happy’ over the period of 1972 to 
1991, despite real GDP growing by over 100%. Oswald (1997) noted however that this was 
misleading; as the number of individuals who stated they were ‘not very happy’ fell markedly. 
Considerable attention was given to Japan, whose income per head increased fivefold 
between 1958 and 1987 (Summers and Heston, 1991), but OLS regression results did not 
support an increase in happiness. Data from Japan supports the Easterlin hypothesis, where 
the lower income individuals were less happy than those with higher incomes (See also Clark, 
Frijters and Shields, 2008) for a discussion of this paradox. 
 
The work of Easterlin (1974) has generally been applied to a vast number of papers with a 
micro-econometric model being the most common approach taken in modelling SWB. One 
such example is Blanchflower and Oswald (2004). These authors use a micro-econometric 
equation to model happiness. It is of the form:  
 
𝑟𝑟 = ℎ�𝑢𝑢(𝑦𝑦, 𝑧𝑧, 𝑡𝑡)� + 𝜀𝜀                      (2.1) 
 
where: 
• r is a scaled value of reported happiness 
• h is a function that relates actual utility u to the reported utility 
•  u is dependent on income y, a set of demographic and personal characteristics or 
variables defined by z, and time t.  
• and 𝜀𝜀 is an error term.  
 
OLS regressions are performed on pooled data from the General Social Survey (GSS), which 
is not a panel data set, in the US from 1972 to 1998, with the dependent variable of happiness, 
measured on a scale from 1 to 3. This approach assumes cardinality. This unrealistic 
assumption of cardinality (see Section 2.7) is imposed in a lot of earlier work on SWB (see 
for example Easterlin, 1995). However, Blanchflower and Oswald (2004) offer some advance 
on Easterlin’s OLS regression model approach by including ordered logit and probit models 
for comparison. For the United States, when income (in the form of household income per 
capita) is explicitly included in a model with the dependent variable of life satisfaction, it is 
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highly significant with a t-statistic of approximately 12. Blanchflower and Oswald (2004) 
also note that relative income is positively significant (calculated as “the ratio of individual 
income to the state income per capita” (pg. 16)), even when absolute income is held constant. 
An additional key finding by these authors is that the income variables are less significant 
than a number of non-economic variables such as being divorced or widowed, according to 
Blanchflower and Oswald (2004). 
 
This section suggests that any model of SWB, in particular a micro-econometric equation, 
will require income to be included in the model (see Chapter 4). Furthermore, this section 
implies the importance of considering how income is included in the model (for instance, 
relative income or nominal income) - it is highly likely to be the case that this will lead to 
different conclusions being drawn. This will be explained further in Section 4.3, where 
individual versus household income and absolute versus relative income will be discussed. 
But, as Blanchflower and Oswald (2004) express, income is not the only explanatory variable 
in determining variances in SWB. The next stage is to review the current literature and to 
explore other covariates of SWB, in order to develop a parsimonious econometric model. 
 
2.5.2 Employment and SWB 
Besides income, a variable that appears in almost all SWB studies is employment status. In 
general, the literature heavily supports a positive relationship between employment and 
happiness (Oswald (1997), Di Tella et al. (2001), Argyle (2001), Frey and Stutzer (2001), 
Lucas et al. (2004)). Ballas and Tranmer (2012) found that the key determinants of happiness 
were unemployment and health at an individual level. However, a potential issue in the 
modelling process is that there may exist simultaneity between unemployment and happiness. 
That is, those who are unhappier may find it more difficult to find a job, rather than the 
assumption that an individual is unhappy because they cannot find a job. This is an argument 
that could also be applied to the effect of income, however we focus our attention of this 
issue with regards to employment (and endogeneity of income will be examined in Chapter 
4). This will be considered in Section 5.5, where the time path of the unemployment effect on 
SWB will be plotted using anticipation and adaptation analysis. 
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Clark and Oswald (1994) use the British Household Panel Survey to link unemployment and 
SWB measured through the GHQ-1214 set of questions, and find that unemployment has the 
largest effect on SWB when compared with other explanatory variables, though reverse 
causality is possible. Lucas et al. (2004) use the German Socio-Economic Panel (GSOEP) to 
show that people who are later unemployed do not start out with low life satisfaction, with a 
more than half a point difference in happiness on a scale of 0-10 when comparing happiness a 
year after unemployment and a year before. This contrasts with the views of Clark and 
Oswald (1994) in their assumption of a low SWB score leading to unemployment.  
 
Clark and Oswald (1994) also considered voluntary unemployment. These authors write, 
“Before they can design economic policies to try to do something about it, however, 
politicians and economists have to decide the answer to an emotionally charged question. Are 
individuals effectively choosing to be unemployed?” (pg. 648). They argue that if the answer 
is yes, then incentives to work need to be increased, but if the answer is no, more jobs need to 
be created. They finish by writing: “Put loosely, the first of the two is the right-wing position 
that unemployment is predominantly voluntary, and the second the left-wing position that 
unemployment is predominantly involuntary” (pg. 648). Unemployment is suggested to be 
involuntary, as the unemployed had a mean ‘distress’ score of approximately double that of 
the average employed individual, leading to the conclusion that if unemployment was indeed 
voluntary, ceteris paribus, the mean scores should be similar. This suggests that more jobs 
need to be created, rather than work incentives increased. One way in which to test for this in 
this study is to consider anticipation and adaptation effects – if individuals receive 
significantly negative effects on SWB from being unemployed, and effects that do not show 
adaptation, then this would suggest that unemployment is involuntary. This will be revisited 
in Section 5.5 – with results supporting Clark and Oswald in that unemployment is in fact 
involuntary due to no adaptation to unemployment.  
 
Clark and Oswald (1994) also introduce an ordered probit analysis to advance upon their 
previous OLS regressions. This approach treats SWB as an ordinal variable rather than a 
                                            
14 Hu et al. (2007) write that: the 12-item General Health Questionnaire (GHQ-12), a brief self-report measure, 
has excellent psychometric properties as a screening instrument for psychiatric disorders in non- clinical 
settings. It is commonly used as a measure of well-being in the economics literature. 
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cardinal one, unlike in OLS. Here, the SWB scores are regressed on individual characteristics. 
Clark and Oswald use the ordered probit model to support the previous conclusions found 
from OLS regressions that unemployment affects the higher educated, the middle-aged, and 
those who are living in higher employment areas, the most. Clark and Oswald (2002) support 
this argument when also including gender effects in their model. 
 
Analysis conducted by the ONS in 2012 on the 2011 Annual Population Survey shows how 
employment status affects life satisfaction for UK data: 
  
 
 
 
 
 
 
Figure 2.1: Average life satisfaction scores for different employment groups 
 
Here it can be seen that employed citizens have on average roughly 1 point higher on a life 
satisfaction scale, where life satisfaction is a measure of SWB on a scale from 0-10, 
compared with those unemployed (but classed as actively seeking work). Those who are 
inactive, which includes those retired and in education, have a life satisfaction in between 
those unemployed and employed, but much closer to the value of those employed. It can also 
be seen that men suffer from unemployment more than women do, as the difference in life 
satisfaction for men and women is greater during unemployment than both employment and 
when inactive (a difference of 0.2 rather than 0.05 and 0.16 respectively). This view was 
supported in numerous papers: Clark and Oswald (2002), Lucas et al. (2004) and Gerlach and 
Stephan (1996). 
 
2.5.3 Age and SWB 
Another important covariate of SWB is age. Oswald (1997) shows a dip in happiness and life 
satisfaction at ages in the thirties, while Wilson (1967) concluded a younger person was more 
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likely to be happier. The views of Oswald result from the use of a squared term in an ordered 
probit model, which shows the ‘U’ shape relationship of happiness with respect to age. 
Earlier studies by Wilson (1967) and Easterlin (1974) did not include an age squared term, 
and hence no minimum or maximum value for happiness relative to age can be found in 
terms of a quadratic function, only a monotonically increasing or decreasing function – 
although more recent studies have also found no quadratic relationship.  Frijters et al. (2005) 
found that younger people saw bigger life satisfaction increases with exogenous increases in 
income than older people, and Ballas and Tranmer (2012) write “the following variables have 
significant negative main effects on happiness and well-being: age…”.(pg. 85). Oswald and 
Clark (1994) conclude that because of the addition of an ‘age-squared’ term, happiness is a 
U-shape in age, indicating that happiness goes down until around a turning point at around 
the mid-thirties. This relationship is supported by Ferrer-i-Carbonell and Gowdy (2007), who 
show that SWB, measured using BHPS life satisfaction data, reaches a minimum at age 34 
when regressed on objective measures such as environmental feelings and marriage, and age 
32 when regressed on psychological traits such as stress. Blanchflower and Oswald (2004) 
also find that happiness is a U-shaped parabola with age, although different minima exist for 
men and women, with men’s happiness lowest at 37, and women’s lowest occurring four 
years later at 41.  
 
Blanchflower and Oswald (2008a) use ordered logit models for estimation, but they also take 
account of cohort effects. Cohort effects are introduced, as people born in a specific decade 
may be systematically happier than those in another decade. The problem with including 
dummies of this form would be that assuming a person born in 1989 was of a similar starting 
‘happiness’ to somebody born in 1980, but different to an individual born in 1990, which 
seems a weak assumption. There is however an introduction of yearly dummies to account 
for year on year variation in happiness, although collinearity is an issue if all dummies are 
included in the same model. The data from Europe used by Blanchflower and Oswald did not 
indicate a large variation in SWB based on the decade of birth, and this was the case with 
females in particular. Age and SWB followed a U-shape for virtually all models; the times 
that it did not were with small sample sizes from developing countries. The UK had a 
minimum SWB age of 35.8, coming from a large sample size of over 40,000 individuals. 
Figure 1 (Oswald and Blanchflower, 2008a, pg. 38) shows a graph of the probabilities of 
depression. Consistent with happiness being U-shaped, the probability of depression is n-
shaped, with a maximum probability of depression at around the mid-forties.  
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Blanchflower and Oswald (2008a) also investigated the inclusion of interaction terms, with 
age and age squared interacted with all other variables. In other words, age and age squared 
were both multiplied by all other variables, and included in the model specification. Positive 
interaction terms would imply that as one variable increases in size, the effect on the other 
variable increases. The only variables included in the model specification were the decade 
and the category of age. Income was included as a logarithm, and a positive coefficient on an 
interaction term of age and income, for example, would indicate that as age increased, the 
value they put on additional income increases. Interaction terms would be an option when 
including demographic and economic factors, although this has not been common in the area 
of SWB. An investigation of interaction terms will be included in Section 5.5. 
 
Oswald and Clark (1994) used the General Health Questionnaire to assess a level of 
‘unhappiness’ similar to Blanchflower and Oswald (2008a). Again depression, when 
regressed on age and age squared, followed an upside-down U-shaped parabola. When 
controlling for ethnicity and demographic variables, a maximum of 44 years of age was 
calculated. Clark and Oswald (2002), using panel data, estimate the coefficients on ‘age’ and 
‘age squared/1000’ as -0.265 and 3.058 respectively giving a minimum age of happiness of 
approximately 43.  
 
Although age can be shown to affect happiness, there is a concern that different age groups 
may define happiness in different ways. If happiness is defined as the value or utility an 
individual receives from an action, then different actions and activities will result in different 
levels of SWB for groups of different ages. For instance, the ONS well-being report 
Measuring what matters found that young adults were happier with nice clothes, make-up 
and music. Older groups were more worried with the loss of a sense of community. This 
implies, if applied to government policy, that different policies will have differing effects on 
different age groups. This is an important issue that needs to be considered, as statements 
such as ‘income affects happiness’ may be true, but it may have varying effects on different 
ages, regions and genders – Section 5.5 will analyse these possible effects and whether they 
are significant. 
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In February 2012, ONS results from the Annual Population Survey15 conducted between 
April and September 2011 in the United Kingdom showed that there was a U-shaped 
relationship between SWB and age. Figure 2.2 shows average SWB scores. Midpoints have 
been taken for age as data is published in a frequency table. 
 
 
Figure 2.2: Life satisfaction averages for different ages of the UK. 
 
There is a clear U-shape in life satisfaction up until late 60’s with life satisfaction then falling, 
indicating a maximum age of life satisfaction around 20 and 67 suggesting a potential cubic 
relationship, with a minimum life satisfaction around 42 years of age. This is reasonably 
close to Oswald and Clark (1994)’s OLS and ordered probit regression estimate of 44, and 
the ordered probit model estimate of 43 in Clark and Oswald (2002). However, by taking the 
mean of ordered data, the assumption is being made that the data is cardinal.  
 
A downturn in happiness by the inclusion of an age-cubed term in regression models has also 
been observed in van Landeghem (2008) and Headey et al. (2012). Therefore, given that data 
from the United Kingdom appears to follow a cubic shape in age, and when a cubic term is 
included in a model for SWB it is often significant, it would be important to include a cubed 
term in any regression conducted – more so if the sample spans over all those above a 
working age such as the British Household Panel Survey (BHPS), which includes those of an 
age up to 100. The cubic term is only included in more recent studies; but given a potential 
                                            
15 http://www.ons.gov.uk/ons/rel/wellbeing/measuring-subjective-wellbeing-in-the-uk/analysis-of-experimental-
subjective-well-being-data-from-the-annual-population-survey--april---september-2011/report-april-to-
september-2011.html (last accessed 8th March 2016). 
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downturn in SWB after retirement (for example, due to health), the additional cubic term 
should be included in any future study, for the sole reason of avoiding potential omitted 
variable bias. See Section 5.2 for a detailed explanation of how this term is included and 
calculated in a SWB study. 
 
2.5.4 Education and SWB 
Whilst there is a general consensus on the direction of the effect of age and employment on 
SWB, the effects of education on SWB are often more ambiguous and complex. Many 
studies have found a positive relationship between education and SWB. Blanchflower and 
Oswald (2004) report SWB as being higher for each education level, Oswald (1997) states 
that a happy person tends to be well educated, and Easterlin (1995) reports that education is 
an important determinant of happiness. Oswald (2011) writes: “If you have a PhD (even in 
economics), then congratulations; you arguably did the right thing, because it is correlated 
with high well-being. And, more broadly, education is associated with greater well-being - 
maybe because it gives you more security in life.” (pg. 1). 
 
There are also papers that do not find a linear, positive relationship between education and 
SWB. Hartog and Oosterbeek (1998) use an ordered probit model to estimate the effects of 
education on wealth, health and happiness. The authors find that there exists an upside-down 
U-shape parabola for happiness with respect to education, indicating that those leaving 
education at secondary-level were happier than those who left before or after. Attending 
university also has a significant, positive effect on happiness. They conclude that education, 
as well as health and wealth, all have a greater effect on happiness when neither at the 
minimum or maximum values – indicating a happy person will have average health, average 
wealth and an average education. This schooling effect on happiness could be a result of the 
parabolic effect of health and wealth on happiness, as education is likely to be correlated with 
wealth and health. This view is supported by Stutzer (2004), who found that higher income 
aspirations had a negative impact on utility, indicating higher education levels do not 
necessarily have the most positive effect on SWB. For Stutzer, a medium level of education 
yields the highest SWB. Ballas and Tranmer (2012) use a multilevel approach, which is a 
model that allows different coefficients to be estimated for different regions, when regional 
variables such as average regional income are included. The model also assumes fixed effects, 
implying that individual effects are constant. They found that a university degree had a 
negative but insignificant impact on SWB, based on data from 1991.  
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Moreover, Clark and Oswald (1994) disagree with all of the literature examined above – 
these authors found that there exists a negative correlation between education and SWB. This 
further supports the view that there is no general consensus in terms of the effects of 
education on SWB. The complexity of modelling the effect of education on SWB will now be 
discussed, with particular focus on causality. 
 
2.5.5 Potential Issues of Causality of Education and SWB 
The previous section outlines a number of papers that have reached different conclusions on 
the causality from education to SWB. Stutzer (2004) notes that this issue is more complex 
than including education in a SWB model– the effect of education on SWB is potentially 
indirect as education increases income expectations. Frijters et al. (2005) write that the 
German reunification of 1989 saw the higher educated members of East Germany improve in 
terms of life satisfaction more quickly than those with lower education, from an exogenous 
increase in real household earnings. However, Clark and Oswald (1994) use the GHQ and an 
ordered probit specification to show that those with a higher level of education have higher 
levels of stress when jobless, compared with those with a lower level of education. This is 
important in relation to the current study; it could be wrongly interpreted that a higher 
education has led directly to lower levels of satisfaction or SWB, when in fact the reason 
could be because of the higher opportunity cost in terms of foregone wages. Because of this 
indirect income link from education to SWB, Distante (2010) did not include education as an 
explanatory variable as it seemed to act as a proxy for income in the study. It would therefore 
be sensible when modelling SWB to acknowledge the relationship between SWB, income 
and education. This will be considered later on in the thesis, including discussions on 
instrumental variables (Section 4.6) and anticipation and adaptation effects that take into 
account education effects on SWB over time (Section 5.6).  
 
Another paper that recognises the complex relationship between education, income and SWB 
is Knight et al. (2007), who write that the effect of education on happiness could be from 
“moulding attitudes” (pg. 8) as the significant positive effect that education has on happiness 
is not robust when variables expressing an individual’s attitude is added to the model. This 
included the individual’s opinion of whether they felt money was important, whether family 
was important, and the degree of harmony in their village. It is also noted in the paper that 
education will have an indirect effect on happiness through income. 
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The causal pathway from education to income to SWB is not the only effect that needs 
attention here. There is potentially a reverse causal link between happiness and education, in 
that a happier person may respond better and therefore achieve more in their education. 
Scoffman and Barnes (2011) write:  
 
When we are happy it seems we are more likely to be receptive to outside stimuli than 
when we are sad or distressed. Happiness also makes us more disposed to engage in 
creative endeavour, which is itself another source of fulfilment. (pg. 535) 
 
Because of this, it is necessary to be aware that correlation does not imply causation – even if 
it were appropriate to include education in a SWB model, any model specification or analysis 
would need to understand the limitations of a model that does not take account of the reverse 
causation from SWB back to education.  
 
Others show that there are benefits of education that do not impact SWB through income. 
Brighouse (2006) argues that education enhances individual autonomy, and that education 
allows one to flourish in life – thus not just having an effect on happiness through increased 
income. Chen (2012) supports this by showing that when the number of years in education is 
included in a model, the coefficient on education reduces the least when income is also 
included in the model, and greatest when ‘cosmopolitanism’ is included in the model16. A 
common symptom of multicollinearity is a change in coefficient magnitudes17 in when a 
variable that is collinear is included, and this would suggest there are benefits of education to 
SWB that do not link to income, and in fact the collinear relationship between education and 
income may not be as strong as suggested by Distante (2010), who omitted education from 
the model entirely – for this reason, education, even if a relationship with income exists, 
should be included in a model of SWB. 
 
It is also believed that, as Easterlin described with income and SWB, that there are some 
relative influences that also exist between education and SWB. ‘Competitive motive’, as 
described by Cheung and Chan (2011) exists when an individual is motivated by others 
around him, and also by “social comparison” (pg. 179). This has been shown to correlate with 
                                            
16 Cosmopolitanism refers to a sense of community and being active with the ‘wider world’ measured by the 
number of countries visited and by how often the respondent talks about other countries. 
17 http://homes.ori.org/~keiths/Files/Methods/Multicollinearity.html (last accessed 8th March 2016). 
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higher attainment in education and also higher incomes (Hackiewicz et al., 1997). Cheung 
and Chan propose that whilst a ‘competitiveness motive’ variable is positively correlated with 
GDP growth (Lynn, 1991) as public spending becomes higher on economic development for 
example through R&D, less is spent on public services, causing happiness to fall. Again, this 
suggests that GDP is a limited signal of economic welfare and SWB – happiness is falling as 
real GDP is rising.  
 
Cheung and Chan (2011) measure competitive motive using a survey of 43 countries 
covering 14,000 individuals in the late 1980s. Happiness data are taken from the World 
Database of Happiness, with average happiness from 2000-2008 used for each nation. The 
measure of competitive motive was taken from a study conducted in the late 1980s, but the 
paper argues that as competitive motive is an individual characteristic, it is unlikely to change 
significantly over time. Data is also treated as cardinal in order to estimate correlations and 
OLS regressions. The results showed that there was a negative, significant correlation 
between competitive motive and each of the variables: public health spending, education 
spending, and happiness. For average happiness over 2000-2008, two separate regressions 
showed that whilst 2001 education spend as a percentage of GDP was an insignificant 
regressor for happiness, the 2004 % was highly significant (p<0.001), predicting 44 per cent 
of happiness. Furthermore, there was a mediation effect taking place in that the competitive 
motive caused education and health expenditure to fall, thus reducing happiness. The result 
indicates causation between education and happiness, as any spending on education would 
ceteris paribus increase the standard of education. Veenhoven (1996) supported the link 
between education spend and happiness in that education is correlated higher with happiness 
in less developed countries than in more developed countries – where the percentage of spend 
on education and health tends to be lower. 
 
Because of the issue of collinearity, if health and income were not controlled for, education 
would have an upwards-biased coefficient (as health and income are highly positively 
correlated with happiness according to the literature). Furthermore, Dolan et al. (2008) write 
that even if factors correlated with education are controlled for (such as income), then the 
education coefficient may be underestimating the effect of education on SWB because the 
effect of education on SWB is picked up through the income coefficient. 
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It has been observed here that results imply a simultaneity between education and SWB may 
exist. Furthermore, education has effects on health and income – two strong correlates with 
SWB (see Dolan et al., 2008). All three of these variables can also be linked with a person’s 
individual characteristics – certain individuals are happier, or are more motivated to work 
harder, are naturally healthier (due in part to physically activity), or have the characteristics to 
try to earn more money, for example. It is impossible to assume that education is an 
independent variable and that happiness is dependent on education. This is noted by Headey 
et al. (2012), who investigate the effects of personality traits and individual choices on SWB 
(assuming cardinality) using RE models on BHPS data, and chose not to include any formal 
education variable (and also exclude household income) because “they could well be partly 
consequences rather than antecedents of personality traits and life goals”. (pg. 735). Indeed, 
allowing for education in a panel model is a complicated process given its relationship with 
economic variables such as income, health and SWB, and both observable and unobservable 
characteristics including personality traits. Using a panel model approach will help reduce 
potential problems such as causality and unobserved heterogeneity, with particular emphasis 
on instrumental variables and anticipation and adaptation analysis in this thesis. 
 
So far in this chapter, the links between employment, age and education on SWB have been 
analysed based on the current economic literature. There appear to be strong, undeniable 
links between SWB employment, age and education. However, these relationships all differ 
in magnitude and complexity. According to the literature, there is a clear, positive 
relationship between employment and SWB, SWB is a polynomial of at least degree two in 
age, and despite education appearing to be thought of as positively correlated with SWB, the 
modelling process is problematic due to various causality issues. The next section will run 
over a set of variables that are often seen in the literature in SWB models, either as control 
variables, or variables that are of interest to the author. This will help to complete the set of 
explanatory variables that minimise omitted variable bias for this study. 
 
2.5.6 Additional Covariates of Happiness 
In order to expand the current set of potential explanatory variables for this research the 
following section will outline different authors’ conclusions on other important explanatory 
variables found in their work. 
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Early studies such as Cantril (1965) found that, based on an investigation of fourteen 
countries, the three most significant determinants of happiness were economic, health, and 
family issues. For Easterlin (1974), important determinants of happiness were training 
required for a job, and the wealth and education of the individual. Wilson (1967) supports 
this by concluding:  
 
 The happy person emerges as a young, healthy, well-educated, well-paid, extraverted, 
 optimistic, worry-free, religious, married person with a high self-esteem, high job 
 morale, modest aspirations, of either sex and a wide range of intelligence (pg. 294). 
  
Oswald (1997) further supports the early views of Easterlin (1974) and Wilson (1967):  
 
 Reported happiness is high among those who are married, on high income, women, 
 whites, the well-educated, the self-employed, the retired, and those looking after the 
 home. Happiness is apparently U-shaped in age (minimising around the 30s) (pg. 
 1823). 
 
The fundamental differences being that for Oswald, young and older women appear to be 
happiest, whereas Wilson stated that there is no significant different in the SWB of men and 
women, and happiness increases in age. Clark and Oswald (1994, Table 2, pg. 654) differ 
entirely in the conclusion of gender effects on happiness. It is shown that males are generally 
happier. The overall conclusions from this paper did, however, agree with all other aspects of 
the papers above. A positive correlation exists between SWB and health and marriage. The 
ONS (2012) found that those who are married, cohabiting or in a civil partnership experience 
higher life satisfaction than those who are single, divorced, widowed or separated (a general 
consensus in the literature, except for Oswald and Clark (2002)). Furthermore, those with 
children in the household felt that life was more ‘worthwhile’, but saw no increase in life 
satisfaction over those with no children living in the household. 
 
In this study, looking at gender effects will be a little more complicated in a panel model 
given that gender will not change throughout the panel and it will be removed in a fixed 
effects panel model estimation. One way to include gender effects however is estimate a 
random effects model. Another is to split the sample into male and female individuals, and 
then run separate regressions. Section 5.7.1 investigates how men and females adapt 
differently to non-market goods or events. 
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Oswald and Clark (2002), when using panel data with the dependent variable of GHQ-12, 
support Oswald (1997) that women are happier. Men are reported as being happier by Clark 
and Oswald (1994) and Ballas and Tranmer (2012) but being single gives the highest SWB in 
terms of marital status (where separated and widowed are also included as different variables). 
This contradicts the findings in this thesis (see Section 5.5). Oswald and Clark (2002) find 
that students come third in terms of labour force status in SWB scores (ahead of maternity 
leave and unemployment). This would point to not only the level of education having a 
relationship with SWB (as has been discussed) but also whether or not an individual is 
currently studying. This is an area that, when considering the education effect on SWB, 
should be accounted for in any research. 
 
Ballas and Tranmer (2012) write “the following variables have significant negative main 
effects on happiness and SWB: age, gender (females tend to be on average less happy than 
males), health status, unemployment, being a family carer, and being sick or disabled”. 
(pg.85). As this data is from the first wave of the BHPS covering 1991 analysis of only one 
year will not take account of changing or even relevant trends, and the factors that influence 
SWB twenty years ago may differ from those that affect SWB nowadays. 
 
Perceptions of individual circumstances, according to Dolan et al. (2008), have a large impact 
on SWB. For instance, Graham et al. (2004) show that optimism and self-esteem positively 
affect SWB, wealth and health. Brown, Taylor, and Price (2005) use the GHQ section from 
the BHPS to show that lower financial expectations and a fall in their perceived financial 
situation from previous years affect SWB in a negative manner. It could be argued that 
factors such as optimism and self-esteem are personality traits, and thus a panel model could 
be able to remove any fixed effects that were individual-specific. ‘Financial expectation’ is a 
variable that can also be considered, as it is widely available in the BHPS dataset. 
 
The ONS consultation, finishing on 15th April 2011 on measuring well-being concluded in its 
report that the major factors known to affect national well-being are, based on a survey of 
34,000 citizens: income and wealth, job satisfaction and economic security, the ability to 
have a say on local and national issues, having good connections with friends and relatives, 
present and future conditions of the environment, crime, health, education and training, and 
personal and cultural activities, including caring and volunteering. Other important issues 
included the feeling of being a part of a democracy, and the availability of local green spaces. 
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The ONS (2012), using non-regression techniques such as means and standard deviations, 
drew several interesting results. Firstly, as previously mentioned, life satisfaction and age had 
a U-shaped relationship, before happiness fell slightly for people over 80. Secondly, 
employment gave a 1 point difference compared with those unemployed (average employed 
was 7.5, average employed was 6.5) on a 0-10 scale, with men suffering more from 
unemployment. Life satisfaction did not differ between those working part-time and those 
working full-time; although those working part-time felt like their life was more ‘worthwhile’. 
Women are happier in general, with 7.44 versus 7.34 for men. This difference is statistically 
significant given the large sample sizes. It is interesting that despite a negative correlation 
between anxiety and life satisfaction overall, women, despite having a higher life satisfaction, 
had higher levels of anxiety (3.3/10 versus 3.1/10). 
 
Furthermore, average ratings did not differ greatly between countries, with the mean life 
satisfaction of Northern Ireland at 7.6, Scotland at 7.5, and both England and Wales having 
an average score of 7.4. Regions of the UK did not see substantial differences in scores, with 
London and the West Midlands the lowest at 7.2, with both the South East and South West at 
7.5 compared with the aforementioned average score of 7.4. Regional dummies will be 
included in order to test this in a panel model specification. 
 
Dolan et al. (2008) offer an overall view in their literature review of the topics that exist in 
the area of SWB: 
 
 It is indicated that the literature has given us seven areas that affect SWB, all of which 
 have been mentioned thus far: (1) income; (2) personal characteristics (such as age or 
 gender); (3) socially  developed characteristics (such as employment status, 
 education); (4) how  we spend  our time; (5) attitudes and beliefs towards 
 self/others/life; (6) relationships; and (7)  the wider economic, social and political 
 environment (pg. 97). 
 
Dolan et al. (2008) give an insight here in terms of further research – the areas that have been 
considered in the literature and variables that have been found to be highly significant 
(employment, income, health, marriage, age and so on) mean that it would be short-sighted to 
exclude them from further studies, including the current one. However, it also offers areas to 
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advance the field; where general consensuses do not exist (such as the education effect on 
SWB), and also where complexities make modelling more difficult – how income should be 
accounted for (for example relative factors), and for how long effects last for, are areas that 
would advance the literature and are all questions that this study has the aim of contributing 
answers to. 
 
2.6 Criticisms of Happiness Studies 
Having outlined the potential explanatory variables and the general approaches of previous 
SWB studies, it is important to consider criticisms that have been levelled at both the work of 
Easterlin as well as others. The main purpose of this section is to construct a list of possible 
flaws that have been found in the literature, and to offer potential solutions to these 
weaknesses. A second reason is to understand the limitations of any future work – criticisms 
of current work may be unsolvable and not all of the established problems will be solvable.  
 
2.6.1 Easterlin (1974) 
There are two main issues with Easterlin’s (1974) paper. Firstly, as he acknowledges, there is 
a problem if a respondent is asked about happiness directly after answering a question based 
on their salary, and Easterlin admits that this is of concern in his study. If this scenario is 
witnessed in the structure of a survey, then their response may be biased18 towards their 
income answers. In other words, a person might be ‘expected’ to give a higher happiness 
ranking if they have a higher income, based on ‘social norms’. Secondly, although there is 
data available from the end of World War II to 1974 when the paper was published, the 
results are essentially yearly summaries of events. This will give no indication of individual 
circumstances. For example, if a survey showed that richer people are typically happier than 
poorer people, it could be that these richer people would still be happy if they were poorer – 
this is an issue that a panel model will correct for, as this allows individual effects to be 
included. Because data are only recorded at one time period, it cannot be determined how 
certain events affect certain individuals, as individual characteristics cannot be measured. All 
that could be done was to compare year on year trends, with only sufficient data existing for 
the United States. Clearly there were limited data, and the results are only based on an 
average score from each survey. There is no indication about what makes a particular 
individual happy, as the survey results are not based on the same cross section of the nation.  
                                            
18 This is a type of response bias, known as ‘social desirability’, where an individual may answer in a way that 
he/she feels they ‘should’ answer a question. 
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2.6.2 Criticisms Of Other Literature 
Causality is an issue that is rarely addressed in SWB studies, although papers as early as 
Easterlin (1974) do mention it. As covered in Section 2.5.5 with education the direction of 
causality will likely be an issue for several variables in a SWB study – the nature of SWB is 
complex. For instance, a causality issue with SWB and income in that a higher income could 
make people happier, or a happier person may work harder or earn more. A number of studies 
have shown reverse causation (see Marks and Fleming, 1999;, Diener et al., 2002; and 
Graham et al., 2004), implying higher incomes result from a higher SWB. In particular, 
Graham et al. (2004) show that when a model for SWB is corrected for the income, education, 
health, age, gender and employment, those who were happier experienced better levels of 
health and had a higher income five years later. Dolan et al. (2008) discuss the problem of the 
direction of causality and the impact on the findings of unobserved variables. In other words, 
it is assumed that the explanatory variables affect the dependent variable and not the reverse. 
A major contribution of this thesis is to control for the SWB effect on income in an ordered 
choice panel model, through the use of a control function. See Section 6.10 on endogeneity.  
 
Easton (2012)19, a BBC Home Editor writes on the topic of causation, based on the Annual 
Population Survey results (2012) that, just because individuals who rented homes were 
shown to have lower happiness than those who owned houses, this does not mean renting is 
bad for your happiness:  
 
 …there may be something about the kind of people who rent their homes that makes 
 it more likely they will have lower levels of well-being. (pg. 1). 
 
Easton points to the increased likelihood of being more financially stable and in a stable 
relationship as possible causes of this correlation. Similarly, with respect to results indicating 
that divorced individuals were most unhappy: “But does divorce make people unhappy or 
could it be that unhappy people are more likely to divorce?”. (pg. 1).This is certainly an area 
where anticipation and adaptation effects help to understand the direction of causality – 
Section 5.5 shows through anticipation effects that individuals who get divorced for example 
are unhappier, and hence choose to divorce. 
 
                                            
19 http://www.bbc.co.uk/news/uk-politics-18966729. Last accessed on 12th March 2016. 
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Besides causality, effects may be indirect. Clark and Oswald (1994), as noted in Section 2.6.2, 
write that a calculated effect may well be indirect. For example if education is shown to result 
in higher levels of satisfaction, it could be that highly educated people are earning more 
money and are, therefore, happier. Rather than the education itself causing the happiness, it 
could be the income resulting from a higher education leading to a higher level of life 
satisfaction. 
 
Thus, causation is clearly a pertinent issue for the current literature - it is necessary to analyse 
the direction in which the correlation is directed. One way in which this thesis will quantify 
these causations is by considering anticipation and adaptation analysis (see in particular 
Sections 5.5 and 6.8), where SWB scores before and after events take place will help identify 
not only the causation, but the length of time and magnitude that these events affect life 
satisfaction scores. Considering income endogeneity will also be useful in investigating the 
causality issue of whether higher SWB leads to higher income. Section 6.10 suggests that it 
does, in all cardinal and ordinal models. 
 
Ordinality versus cardinality is another important criticism. Knight et al. (2007) write that 
assuming cardinality and thus being able to produce OLS estimates does not yield significant 
differences in conclusions when ordinality is assumed and an ordered probit model is instead 
used.  However, as these authors point out, panel data is needed to take account of individual 
traits, unless suitable instruments for the endogenous variables in the model can be found. 
 
Furthermore, Cuesta and Budria (2012) write that although assuming cardinality over 
ordinality does not produce a significant difference in results in terms of coefficient signs and 
significance levels, it does allow marginal effects to be computed directly from the regression 
coefficients. Assuming cardinality allows linear models to be run that allow greater and also 
more straightforward analysis of regression results. Papers such as Welsch (2006) and Ferrer-
i-Carbonell and Frijters (2004) argue that there is little difference in results when assuming 
cardinality of the dependent variable. However, the data that can be thought of as ordinal is 
usually ordinal. 
 
There are also measurement issues. Clark and Oswald (2002) point to a number of difficulties 
in measuring SWB. Firstly, SWB is subjective: “...your 5 might be my 4” - an argument also 
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made by Robbins (1938). Thus it can be argued that SWB scores cannot be compared. Di 
Tella and MacCulloch (2006) argue that whilst comparing two individual utilities is difficult, 
 
 …the possibility of systematic differential reporting biases when two groups 
 containing large numbers of individuals are compared could become small. (pg. 29). 
 
Van Praag (1991) argues against Clark and Oswald's (2002) suggestion, writing that 
individuals are effective in converting from worded descriptions of happiness into a 
numerical scale (for example in the British Household Panel Survey, there are worded 
descriptions for each of the seven life satisfaction responses). In any case, problems of 
measurement error in the dependent variable are slight since measurement error acts only to 
increase the variance of the regression error. 
 
Although these problems have been addressed frequently in the literature, Clark and Oswald 
(2002) point to cross-sectional data not taking account of individual heterogeneity, i.e. a 
person’s ‘natural cheerfulness'. This makes sense in terms of modelling, as a person who 
satisfies the criteria of ‘happiness’ in the literature such as being married, having a higher 
income, being well-educated and young could quite easily be less happy than somebody who 
did not have these characteristics, because they are genuinely an unhappier person. Panel data 
would allow us to see, for example, how going from married to unmarried would affect the 
happiness of an individual. This cannot be done using cross-sectional data or cross-sectional 
data over time when it is not the same individuals who are questioned. A fixed effects model 
is implemented by Clark and Oswald, who introduce a dummy variable for each individual to 
account for “sunny dispositions” (pg. 3), and also control for genetic effects being correlated 
with observable economic variables. Dolan et al. (2008) point out that as more panel data 
becomes available, many problems that have been observed in the literature will be 
eradicated. In addition, many papers have assumed that there are no correlations between any 
unobserved variables and the error term, meaning that all variables known to influence SWB 
are included in a model specification – there are potential problems of model misspecification 
if this were not to be the case.  
 
Dolan et al. (2008) note that many papers have only included full models in their results. 
They point out that systematically introducing variables into a model will tell us more about 
the interactive relationships between individual variables. This has been analysed in Section 
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5.2.1 (also see Tables 5.14 and 5.15 for these regression results). Fixed effects models are 
also criticised, with Dolan et al. (2008) arguing that fixed effects models are inaccurate when 
variables show little or no variability, for example in education, and so variables can quite 
easily come out as insignificant in a model when they are not – this, as previously discussed, 
is also an issue with including gender in a panel model. The authors point to the problem of 
modelling these variables that do not change considerably over time, but which are correlated 
to the unobserved individual effect. One of the main contributions of this thesis is to conduct 
a more thorough analysis of the effect of education on SWB, and so Dolan et al. (2008) raise 
an important difficulty in modelling this effect. See Section 5.6. 
 
Finally, are SWB scores predictive? In other words, is it possible to develop a model for 
SWB in the sense that coefficients reflect ‘average’ correlations for the sample as a group? 
Ferrer-i-Carbonell and Frijters (2004) argue that if choice behaviour is “truly related to the 
underlying metaphysical concept of welfare”, then general satisfaction (defined as any 
interchangeable definition of SWB, such as ‘life satisfaction’) can “be used as a proxy for 
welfare.” (pg. 643). 
 
2.7 Conclusion 
The aim of this chapter is to give an overview of the literature on SWB, and to suggest 
potential areas for further research to explore. Overall, research has given considerable 
attention to income, unemployment and age, with general agreement of the affects on SWB 
across these categories. However, the modelling of the effect of education on SWB appears to 
be more complex, with no consensus in the literature on how education influences SWB 
scores. This is a considerable area of future study; not only in understanding the relationship 
between education and SWB, but also in offering potential future areas of study. Both the 
level of education and the effect of a degree on SWB have been tested so far, but these are 
two areas in which the education literature can be extended. Indeed, anticipation and 
adaptation effects play significant roles in extending this educational literature. 
 
Less attention has been given in the literature to types of employment in terms of both the 
individual sectors and whether employed or self-employed, regions within a country, or 
political views and their effect on happiness. Again, these offer further ideas into areas of 
research, for instance through the inclusion of regional dummies or by combining regions 
with income data to form a relative income variable. Because of the importance of income in 
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the economic literature, income will be given significant attention in this thesis. Not only will 
relative income be considered, but also the modelling of income itself in absolute form will 
be analysed. 
 
The common process in the SWB literature has been to test the many variables that appear to 
be correlated with individual happiness (income, age, and so on), and then a discussion of the 
key features after a regression model has been estimated. Little consideration has been given 
to geographical location. Many studies have shown the insignificance of population density, 
although Hudson (2006) showed that higher satisfaction can be found in those living in rural 
areas and in particular villages in Europe compared to living in a city. Further research needs 
to be done on population densities, something that can be done with data from the British 
Household Panel survey as regions for each individual are given. This will not be studied 
explicitly here. 
 
Moreover, there has been little work on the SWB of households. The BHPS separates 
individuals into households, and hence it is possible to look at the SWB of a household as 
well as an individual. Dolan et al. (2008) give the example that an individual commuting a 
long distance to work may be unhappier (also see Angrave and Charlwood, 2015), but the 
rest of the household benefit because of the increased income. Distante (2010) chose to 
include a relative household income variable, assuming that an individual compares their 
household income to another household. The underlying idea here is that it is unlikely that a 
person earning a lot less than their partner will be a lot unhappier, if they are living together 
and sharing incomes, for example. For this thesis, it is essential to account for household 
effects. This will mainly be accounted for by looking at household income, given that the 
effects of household income have been shown to be significant. These discussions will take 
place in greater detail in Chapter 4. 
 
As well as the variables used in studies of SWB, criticisms of current research also raise key 
issues for this thesis. Firstly, concerns over the direction of causality mean that the accuracy 
of a SWB model and the conclusions drawn from this model could be limited. This is a 
particular concern, as seen so far, with education. These discussions will take place in 
Chapters 5 and 6, although this chapter has identified that adaptation and income endogeneity 
can be used to rectify some of these issues. 
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Secondly, cardinality is often assumed in the literature. Despite agreement amongst some 
authors that results do not differ significantly compared with an ordered model stemming 
from Ferrer-i-Carbonell and Frijters (2004), comparisons have been done at a simplistic level 
– mainly of coefficients and significance levels. This is important, but comparisons can be 
done in more complex ways. A main contribution of this thesis will be to expand this area of 
the literature, whilst also correcting for the criticisms seen in this section – for instance, that 
models do not take account of individual effects and also causality  – by incorporating these 
ideas into WTP derivations. 
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Chapter 3: Data 
 
3.1 Introduction 
This chapter outlines how the set of dependent and independent variables listed as necessary 
for the analysis of SWB in the previous chapter are coded for inclusion in the analysis offered 
by this thesis. It will also seek to evaluate the measure of SWB itself in order to compare 
whether different measures of SWB can be used interchangeably with little or no difference 
in regression results. Finally, this chapter further develops the criticisms of the literature from 
Section 2.6 by establishing criticisms specific to the data that also need to be addressed in 
order for this thesis to develop the literature.  
 
This chapter begins by considering the various data sets that have been used in the SWB 
literature (Section 3.2), with particular focus on the British Household Panel Survey (BHPS) 
(Section 3.2.1) due to its popularity. The distribution of SWB data is then reviewed (Section 
3.3). Specific criticisms of the data, for example response bias, are then discussed in Section 
3.4. This will reveal issues that need to be considered in this thesis when formulating a model. 
 
The proposal is that the set of key variables identified in Section 2.5, are covered in the 
BHPS. Finally, therefore, a more detailed description on how some of the more important 
variables are defined in the BHPS, for example education, and how they will be used in the 
thesis is provided in Section 3.5 (with this section also introducing valuable work by Levy 
and Jenkins (2012)).  
 
3.2 Available Datasets for SWB Data 
There are a number of commonly used datasets used in the SWB literature (for an overview, 
see Powdthavee (2015)). Because panel data is generally conducted on a national level, 
different panels therefore exist for different nations. Section 3.1.1 will introduce the British 
Household Panel Survey (BHPS), whilst Section 3.1.2 will give a brief overview of the other 
available datasets, although these will not be analysed in the thesis. 
 
3.2.1 British Household Panel Survey 
The British Household Panel Survey is one of the most commonly used datasets in the SWB 
literature when analysing UK data (Clark and Oswald, 2002; Blanchflower and Oswald, 2004;  
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Distante, 2010; Headey et al., 2012;  Ballas and Tranmer, 2012). The BHPS is a study of 
United Kingdom households first conducted in 1991, and interviews the same individuals 
from the same households every year. Wave 20  1, the first set of questions devised and 
implemented between late 1991 and early 1992, contains approximately 5,500 households 
from England, with 10,300 individuals. In 1999, additional samples from Scotland and Wales 
were included, and in 2001 a sample from Northern Ireland was added. By Wave 11, the 
panel had grown to 10,500 households. The data covers a wide range of information 
including household and individual demographics, health and education, finances, and social 
activities. According to the Institute for Social & Economic Research (ISER) who publish the 
panel survey, the main objective of the BHPS “is to further our understanding of social and 
economic change at the individual and household level in Britain and the UK.”21 
 
In 2009/10, ‘Understanding Society’, the world’s largest longitudinal study 22 incorporated 
the BHPS, which has resulted in 40,000 UK households participating. The UK government 
policy process for constructing a ‘happiness index’ involved introducing additional questions 
to the BHPS, which were incorporated into ‘Understanding Society’. However, its use 
relative to the BHPS up to 2008/9 is currently limited as the aim is to use panel data covering 
as many time periods as possible to analyse anticipation and adaptation effects. 
 
3.2.2 Additional Datasets Available 
As well as the British Household Panel Survey, there are other available datasets that monitor 
SWB. Following Dolan et al. (2008, pg. 114-116) a summary of some of the other popular 
datasets can be found in Table 3.1 in the Appendix of this chapter. 
 
In addition to those mentioned in Table 3.1, there exists panel data sets for specific countries, 
e.g. the Swiss Household Panel Survey (SHPS), and the National Child Development Survey 
(NCDS) which interviewed approximately 17,000 individuals born in a particular week in 
1958 in the UK, and questions have been asked on eight occasions since 1958, with the most 
recent being in 2009. Another common dataset is the German Socio-Economic Panel, used 
for example in Ferrer-i-Carbonell and Frijters (2004).  
                                            
20 A ‘Wave’ is conducted and repeated annually in the BHPS. 
21 https://www.iser.essex.ac.uk/bhps/about (last accessed 9th March 2016) 
22http://data.understandingsociety.org.uk/ (last accessed 9th March 2016) 
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3.3 Distribution of SWB Data 
SWB data found in these panel datasets is most commonly skewed towards higher levels of 
satisfaction. Clark and Oswald (1994) found that data is bunched towards the ‘lower mental 
stress’ category, implying a positive skew of the data. Indeed, for Clark and Oswald, a mean 
stress level can be calculated when looking at GHQ-12 scores, a proxy for utility or SWB. It 
was found that there was a mean GHQ score of 1.59 out of 12, where lower numbers 
represent a lower mental stress, or a higher ‘SWB’. This shows clearly the skewness of the 
response data. The effect of unemployment is therefore much greater for those who are 
already stressed, as there appears to be more movements in terms of the number of category 
changes when a higher stress level exists for an individual. This would indicate the non-
linearity of the data, and that the relationship of unemployment on SWB is not constant.23. 
Generally, a positive skew is common in other happiness datasets, as shown by Blanchflower 
and Oswald (2008) when looking at both the GSS and the Eurobarometer. 
 
A Likert scale is used for GHQ values; calculated as a sum of the responses from the twelve 
questions for each individual, each with a score on a scale from 0 to 3 with 3 being the ‘worst’ 
score in terms of psychological health, meaning the maximum score is 3624. The scores have 
been re-coded so that an individual score of 36 implies a higher SWB; this has been done by 
reversing the codes (in the data, a score of 36 indicates the lowest level of SWB). The reason 
this is favourable is to ensure that coefficient signs are not misinterpreted – for instance, a 
positive coefficient on income would, by reversing the scale, suggest a positive relationship 
between income and SWB. Similar patterns to those identified above by Clark and Oswald 
(1994) are generally identified by Blanchflower and Oswald (2009) whereby the data is 
skewed in favour of high SWB scores. “The mean, median and mode of this distribution are 
25, 26 and 28 respectively.” (pg. 5). In the Appendix (see Tables 3.3, 3.4 and 3.5 and their 
corresponding Figures), breakdowns of the numbers of respondents and the percentage in 
each response category for the three measures of SWB in the BHPS; life satisfaction, GHQ-
12 and GHQ-36 have been included. The positive skewness is shown to be strong, 
particularly in the GHQ-12, where almost 82 per cent of respondents would be assigned a 
                                            
23 It would be possible to look for similar patterns in more recent studies. Possible options for further study 
could be to test whether unemployment affects those previously on higher incomes or with higher education.The 
hypothesis would be that due to adaptation effects, those with higher incomes or those better educated would be 
more affected by a negative employment shock. Easterlin (1974) showed that those countries with higher 
incomes adapted their well-being to higher levels of income. 
24 Clark and Oswald (1994) use the same set of questions, but use the GHQ-12. Rather than summing the values 
for each question response 0-3, answers are re-coded so that 0-1 is now equal to 0, and 2-3 is equal to 1. 
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value of 12 (based on the reversed scoring system). There is a large amount of information 
lost in the GHQ-12, which may reduce estimation efficiency in a linear regression analysis, 
however this is less likely to be the case for highly skewed data. This is analogous to 
converting SWB scores into a binary variable in order to avoid using an ordered choice 
model. The disparity of regression results between the GHQ-12 and GHQ-36 will be shown 
throughout Chapter 5 and Chapter 6 (in particular, Section 6.6). 
 
3.4 Evaluation of Data  
The BHPS is particularly useful as it uses a representative sample of the UK, so as well as 
offering general insight into behaviour it can also inform UK policy with regard to groups 
such as the unemployed or the elderly. Because the same households are used, policy effects 
upon the same individuals can be easily noted. It also has three main variables that measure 
SWB, namely life satisfaction, GHQ-12 and GHQ-36.  
 
There are several drawbacks to the BHPS. First of all, data could be influenced by social 
norms and expectations in that a richer person may classify themselves as happier because 
they believe that this should be the case – regardless of whether this is accurate or not. 
Easterlin (1974) noted this problem if a respondent was asked about happiness directly after 
answering a question based on their salary. This is of potential concern in this study. As the 
BHPS is a series of questions split into a large number of categories, and because questions 
are not aimed to elicit a specific set of responses, however, there is no obvious reason for the 
results to suffer from bias in this way. There is also a smaller chance of linking happiness 
with certain areas that affect happiness such as income or health, as the “How satisfied are 
you with life overall?” question is asked towards the end of the questionnaire, after all 
previous topics have been considered. In terms of testing the BHPS data for validity and 
reliability with respect to life satisfaction, this author has not encountered any such papers – 
in which case life satisfaction scores in the BHPS could suffer from measurement error, 
although no bias will be caused due to this being the dependent variable. However, to reduce 
these concerns, supporting evidence that life satisfaction measures are consistent across 
different surveys is given by Diener et al. (2013) who write: “The stability of life satisfaction 
scores across time and situations suggests that consistent psychological processes are 
involved and similar information is used when people report their scores” (pg. 5). 
Furthermore, the OECD (2013) states, “there is strong evidence for convergence between 
different life satisfaction measures” (pg. 44). 
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The contention that happiness may fluctuate over short time intervals (such as a day) should 
also be acknowledged as a concern. Robinson and Shaver (1969) stated however that self-
reported happiness tends not to fluctuate through the year, writing “one of the most 
impressive features of the questions (in their study)...is the stable test-retest reliabilities they 
exhibit” (pg. 17). This is supported by the OECD (2013) who write that, in terms of a test-
retest approach: 
 
 …the more reliable multi-item measures of subjective well-being, such as the 
 satisfaction with life scale, exhibit high reliability (pg 45). 
 
Oswald (1997) uses data from the General Social Survey (GSS) of the United States. One 
weakness of this survey is that the individuals are not the same each year. This gives the 
British Household Panel Survey a distinct advantage as it controls for individual 
heterogeneity. This is supported by Blanchflower and Oswald (2008a) who acknowledge the 
main limitation of their study as follows: 
 
It is that these international data sets do not follow the same individuals each year. As 
far as we know, there is no internationally comparable panel data set on multiple 
nations in which general happiness or well-being questions are asked (pg. 19).  
 
Analysis of the British Household Panel Survey would not allow a comparison directly with 
other nations, but would allow sufficient analysis of the UK itself, which is the main aim of 
this research. When panels of other countries are sufficiently large, it will then become 
possible to compare results across nations and continents.  
 
Blanchflower and Oswald (2008b) express concerns that SWB or happiness may be 
interpreted differently by nations, leading to implausible comparisons between data sets. 
Therefore, even if panel data sets are available, then the different interpretations such as 
translation and language issues of questions could inevitably lead to biased responses, 
implying that an internationally comparable data set would be hard to establish. However, 
Ferrer-i-Carbonell and Frijters (2004) argue “there is a common human ‘language’ of 
satisfaction and that satisfaction is roughly observable and comparable among individuals” 
(pg. 644), although they provide no evidence for this. If this was the case this would suggest 
further that comparisons between individuals might not be as strong a problem as Clark and 
Oswald (2002) suggest (see also Section 2.6.2 where they write “...your 5 might be my 4”). 
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Carrying out comparisons across the UK however will not be subject to this, as there are no 
reasons why Welsh people would interpret happiness differently to Scottish people for 
example in terms of the language; there may however be country-specific differences that 
affect the SWB scores in different UK countries – this will be addressed through the use of 
dummy variables, either at a country-level or an area-level – the BHPS has both variables for 
country and region (see Table 3.1). 
 
3.5 British Household Panel Survey Variables 
The following section will introduce all of the variables that are used in this study. This will 
include the various measures of SWB (life satisfaction, GHQ-12 and GHQ-36) and all 
possible explanatory variables that will be used throughout this thesis. First of all, the main 
measure of SWB used in the literature, life satisfaction, will be discussed. 
 
3.5.1 Measures of SWB 
The most common dependent variable used for SWB models in the BHPS is ‘life satisfaction’ 
(defined as ‘How satisfied or dissatisfied are you with…your life overall?’). It is a discrete 
variable with values ranging from 1 for ‘completely dissatisfied’ up to 7 for ‘completely 
satisfied’. 25 There are no assigned category definitions for values 2-6, reported values of -7 
are used for a proxy respondent (some individuals surveyed will use a proxy for various 
reasons, including illness or unavailability at the time of the survey), and -9 for missing 
values. In Wave 6, the first wave to include this variable, this amounted to 406 individuals 
(3.2 per cent of the total surveyed). Of the 406 individuals, 301 use a proxy and 105 are 
missing.  Although the BHPS contains proxy responses (where an individual has another 
individual answering on their behalf) for some variables such as ‘economic activity’ and 
similar variables based on employment and income, a proxy could not answer the ‘life 
satisfaction’ question on behalf of the respondent. Given that this is the dependent variable in 
regressions, it is necessary that any data where a proxy is used will have to be excluded from 
the data sets used in the present research, since this can be seen as a form of measurement 
error which leads to bias. 
 
                                            
25 Because some econometric software requires ordered categories to start from 0, a value of one can be 
deducted from each category value to ensure compatibility. 
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Further inspection of the questionnaires26 point to two key areas of discussion regarding the 
scaling of life satisfaction. First of all, respondents are given a card to help choose answers to 
all questions requiring a categorical outcome. The following is a breakdown of the possible 
responses and a literal equivalence: 
 
1- Completely dissatisfied 
2- Mostly dissatisfied 
3- Somewhat dissatisfied 
4- Neither satisfied nor dissatisfied 
5- Somewhat satisfied 
6- Mostly satisfied 
7- Completely satisfied 
 
By giving respondents literal equivalences for each integer from 1 to 7 rather than a scale 
with only translations for lower and upper limits, it reduces the chance of ‘life satisfaction’ 
being cardinal – an individual cannot make the assumption that the difference in happiness 
between 1 and 2 is equal to the difference in happiness between 2 and 3 which they might do 
if asked a question beginning ‘On a scale of 1 to 7, with 1 being the completely dissatisfied 
and 7 being completely satisfied…’. In other words, reducing subjectivity bias is likely to 
lead to greater cardinality being assumed. 
 
Secondly, it reduces the subjectivity-bias of SWB scores. Oswald and Clark (2002) write that 
“your 5 might be my 4”, meaning that two individuals may be ‘equal’ in happiness, but they 
might assign a different value to this. Bias of scores is a more common problem in cross-
sectional regressions compared with panel models as unobserved heterogeneity cannot be 
accounted for, but the ability to assign a numerical value to a literal equivalent for ‘life 
satisfaction’ means that there is already an objective scaling in place – it is more appropriate 
to equate two individuals who reply ‘somewhat satisfied’ with two individuals who reply ‘5 
out of 7’ on a scale of 1 to 7.  
 
The two other popular measures of SWB found in the BHPS that will be used in this study 
are the GHQ-12 and GHQ-36. As mentioned in Section 3.3, both measures are taken from the 
                                            
26 https://www.esds.ac.uk/findingData/snDescription.asp?sn=5151 (last accessed 10th March 2016). Pdf files of 
all 18 Wave questionnaires can be accessed at the bottom of the page. 
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same original data, where twelve questions are scored from 1-4, with the GHQ-36 being the 
sum of the twelve scores, and the GHQ-12 converting each question into a binary value, and 
then summing the scores. Respondents are asked questions such as ‘have you recently....felt 
constantly under strain?’ and ‘have you recently....been able to enjoy your normal day-to-day 
activities?’, with the four responses available of ‘not at all’, ‘no more than usual’, ‘rather 
more’ or ‘much more’. The main advantage that the GHQ variables have over life satisfaction 
is that they exist from Wave 1, whereas life satisfaction is only available from Wave 6 
onwards, and is not available for Wave 10. 
 
3.5.2 Explanatory Variables for SWB 
Because of the large database for each Wave (over 1,000 variables for Wave 6 for example), 
it is possible to find extremely specific details on all participants in the survey that are of 
relevance. Table 3.2 in the Appendix contains further details on all variables that will be used 
in the study. Also included are the BHPS code and the BHPS scaling. Any editing or scaling 
of the BHPS variables in this thesis are outlined in the ‘Additional Notes’ column. 
 
3.5.3 Education Variables 
One of the main contributions of this thesis is to discover how education effects SWB, and 
therefore it is essential to consider as many measures of ‘education’ as possible, in order to 
ensure that the education effect is explained in as much detail. Of course, there will be 
considerably many variables correlated with education such as income and health, but in 
order to isolate the effects of education on SWB, a way to measure education first needs to be 
found. 
 
A potential variable for measuring education is ‘highest academic qualification’. This is 
recorded in the BHPS on a scale of 1-7, with 1 – ‘Higher degree’ down to 7- ‘None of these’. 
It is preferable to have this scaled in the opposite direction so that the highest qualification is 
assigned the highest number; this would then give a positive coefficient if there is a positive 
correlation between academic level and life satisfaction, and a negative coefficient if there 
exists a negative correlation or turned into dummy variables - see Section 3.7.2 for a note on 
re-scaling variables. Re-scaling this variable gives ‘highest academic qualification’ the 
following scale: 
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1. None of these 
2. CSE 
3. O-Level 
4. A-Level 
5. HND, HNC, Teaching 
6. First degree 
7. Higher degree 
 
In the case of number 5, HND (Higher National Diploma) and HNC (Higher National 
Certificate) are equivalent to second year of university and first year of university 
respectively.27 
 
An alternative to this variable is ‘highest educational qualification’, but this includes 13 
categories such as apprenticeships and commercial qualifications, which are more difficult to 
assign a rank to than ‘academic’ qualifications. Furthermore, splitting data further into those 
with a degree and those without (in order to assess differing levels of SWB between those 
with a degree and those without) means that it is irrelevant which variable is used.  
 
The ‘level’ of education, as detailed above, is the variable that is often used in SWB studies – 
a set of dummy variables is included to indicate the highest level of academic achievement. 
In fact, sometimes this variable is included not as dummies, but as a single variable - an 
ordered variable is therefore being treated as a linear explanatory variable. In this research, 
including this variable will be the starting point in the analysis of the education effect on 
SWB. Following this, experimentation with education effects including anticipation and 
adaptation effects will be conducted (see Section 5.6). 
 
One issue with this variable is that if education level does not change for an individual over 
time, it will be excluded in a fixed effects panel model (this was a literature criticism 
mentioned in Section 2.6.2). Although this is a limitation, Section 5.5 shows that there is a 
large enough set of data to conduct sufficient analysis using this variable. 
 
                                            
27 http://www.whatuni.com/degrees/courses/HND-HNC-list/English-Language-Teaching-HND-HNC-courses-
UK/qualification/N/search_category/7883/loc.html (last accessed 10th March 2016) 
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An additional potential variable to measure education is ‘Month of Birth’. Studies such as 
that conducted by the IFS (Institute for Financial Studies)28 in 2012 show that those born 
later in the academic year were less likely to go to better universities and experienced a lower 
level of happiness as a child (the academic year runs from September - August). 
 
From Wave 12 onwards, a new variable is introduced, whereby individuals still at school are 
asked whether they would like to attend full-time further education in the future, at any 
further/higher education college, nursing/teaching college, or university. This can be used as 
a signal of educational aspiration or aspirations in general. However, the problem here is that 
there are only 244 people in Wave 12 for example who have responded. This data can still be 
useful, as given the data is in panel form, individuals can be followed and see whether they 
have attended this institution, and whether aspirations are in fact negatively correlated with 
their SWB (as suggested by Easterlin, 1973). In term of education, this would translate to 
suggesting that an individual who wanted to go to university would see a larger negative 
SWB effect from not attending university than a person who did not want to attend – 
implying that increased aspirations have a negative effect on utility. 
 
The first of these questions is ‘Would you like to go on to do further full-time education at 
any of these types of institutions after you finish school?’ with the answers 1 – Yes, 2 – No, 3 
–Maybe. Only individuals still in school answer this question. Following this, ‘Which one?’ 
is asked: 
1. Nursing school/Teaching Hospital  
2. College of further/higher education 
3. Other college or training establishment  
4. University  
5. None of the above 
Directly after, the following question is then asked:  
How likely is it that you will go to college or university when you finish school, even if you 
take a gap year in between. Is it very likely, likely, not very likely or not at all likely?   
                                            
28 http://www.guardian.co.uk/news/datablog/2011/nov/01/birth-month-affects-results-well-being (last 
accessed 10th March 2016). 
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1. Very likely 
2. Likely 
3. Not very likely 
4. Not at all likely 
5. Depends (volunteered)  
Further variables measuring education that can also be used include ‘relative education’ 
(comparing one’s education with those in a particular reference group such as age or region) 
and ‘economic activity’ (which includes a dummy variable if currently a ‘full-time student’) 
which have been described in their respective sections in more detail below. Thus, given the 
variety of questions available in the BHPS, there are several options for this thesis in terms of 
measuring education. 
 
3.5.4 Demographic Variables 
The importance of demographic variables (variables relating to the structure of a population) 
cannot be underestimated given that they will almost always be included as control variables 
in regression models in the literature, Variables such as ‘age’, ‘sex’, and ‘marital status’ will 
appear in almost all happiness studies. Moreover, these variables tend to be highly significant.  
 
‘Age’, which was observed in Section 2.5.3 to be highly significant in SWB studies, can be 
used to construct the variables ‘age squared’ and ‘age cubed’ (see Section 5.2 for details on 
calculating minimum and maximum SWB scores with respect to SWB). As well as age, ‘sex’ 
captures gender effects, which are seen to be significant for instance by Oswald (1997) and 
discussed more generally is Section 2.5.6. In the BHPS it is coded with 1=Male, 2=Female. 
By subtracting 1 from each data recording, ‘sex’ is turned into a binary variable with the base 
case being 0=Male, and 1=Female. For multicollinearity reasons, only the one dummy 
variable indicating a female will be included on the right hand side of a model – the base case 
that male = 0 will automatically be assumed. One issue here is that as discussed in Section 
3.5.3 in relation to education, including variables that do not change over time in a fixed 
effect (FE) model will see the variable removed, and thus the effect of the explanatory 
variable on SWB cannot be modelled. For marriage, two variables exist for ‘marital status’, 
with BHPS codes FMLSTAT and FMASTAT. FMASTAT will be used as this also includes 
the option ‘Living as couple’; FMLSTAT has these individuals in the group ‘Never married’, 
and therefore information is lost – a model that includes those living as a couple as never 
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married would be the same as assuming the effects of both groups on SWB are the same. 
FMASTAT has the possible responses as follows, with the number of respondents from 
Wave 629 in brackets: 
 
0. Child under 16 (26) 
1. Married (5115) 
2. Living as couple (956) 
3. Widowed (691) 
4. Divorced (460) 
5. Separated (147) 
6. Never Married (2042) 
     -8.    Refused (1) 
 
Health is another key variable. Several variables have been included in the BHPS to measure 
health. The main variable used in the happiness literature is a measure of ‘overall health’ that 
tends to be self-assessed. Here, the self-assessed measure of health is based on a scale of 1-5 
where 1=’Excellent’ and 5=’Very Poor’, for the previous twelve months. In Wave 9, this 
variable changed codes and name to ‘General state of health’ on the same scale as ‘HLSTAT’ 
(which applied for Waves 1 to 8), so this variable can be used to include a measure of health 
from all BHPS waves. Health will also pose endogeneity problems due to its simultaneity 
with SWB that must be accounted for. 
 
The ‘Number of GP visits in last twelve months’ is another variables that could potentially be 
included in a SWB model, on the basis that one could assume that a better health education 
would lead to more knowledge of their problems and thus more GP visits to deal with these 
problems. Conversely, more knowledge may lead to fewer GP visits, as the individual may 
know how to deal with the problem or realise it is not serious.  Based on this, one may 
assume that better education leads to better health (as shown by Bukenya et al. (2003) but it 
would be of interest to know how the number of GP visits is affected and whether those with 
a higher education visit the GP more often, with factors such as age controlled for, and also 
the overall effect of this variable on SWB. Indeed, Section 5.4.1 shows that there is a 
significantly negative effect on life satisfaction when the number of GP visits is included as 
                                            
29 Wave 6 numbers were chosen as this was the first Wave that included the life satisfaction question. 
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an independent variable, indicating that it could simply be the case that this is a proxy for 
poorer health. 
 
As social class will have links to education, income and aspiration, a variable to capture 
‘Social class’ is also of direct relevance. There is also a category in which individuals are 
asked whether they believe social class affects opportunities. This could imply links with 
‘aspiration’ as those who believe social class affects opportunities could potentially have 
lower aspirations if they are from a working class background. Along with the questions 
described in Section 3.5.3 based on the desire to go to university, this could be used as a 
proxy for aspiration. 
 
3.5.5 Employment Variables 
Section 2.5.1 also showed the importance of employment on SWB. The variable ‘economic 
activity’ is recorded as follows, with the number of responses in Wave 6 shown in brackets: 
 
    -9.   Missing (16) 
1. Self employed (721) 
2. Employed (4741) 
3. Unemployed (393) 
4. Retired (1658)  
5. Maternity leave (34) 
6. Family care (819) 
7. Full-time student (673) 
8. LT sick or disabled (346) 
9. Government training scheme (25) 
10. Other (including waiting to take up a job) (12) 
 
While this is another important variable as it is essential to include all regressors correlated 
with SWB in any model specification, which employment is seen to be a contributing factor 
towards (see Oswald, 1997; Lucas et al., 2004 amongst others),in order to investigate the 
relationship between education and SWB in the long-run, it is necessary to consider the 
effects of education on SWB through the jobs market. For instance, one might hypothesise 
that those who are more highly educated see higher increases in SWB by being employed. 
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This could be through greater levels of income, or it could be due to achieving a particular 
career goal. This will be tested in this research. 
 
‘Current labour force status’, which is similar in definition to ‘economic activity’, has the 
following scale (with respondent totals for Wave 6 in brackets):  
   -7.   Proxy and or phone (301) 
   -8.   Inapplicable (5378) 
   -9.   Missing or wild (17) 
3. Unemployed (349) 
4. Retired (1596) 
5. Maternity leave (2) 
6. Family care (795) 
7. Full-time student (659) 
8. LT sick or disabled (318) 
9. Government training scheme (11) 
10. Other (including waiting to take up a job) (12) 
 
The code starts at ‘3’ because this question was asked to all of those who were not in 
employment or self-employment (all of these were listed as ‘inapplicable’). Now, comparing 
numbers between ‘economic activity’ and ‘current labour force status’, it can be seen that 
respondent totals for each category are higher in the case of the former. This could be due to 
the ‘proxy’ values given in the variable ‘economic activity’, which have been recorded by the 
proxy and included in the variable, but not for ‘current labour force status’. For example, two 
individuals had recorded ‘maternity leave’ for ‘current labour force status’ but when proxy 
values were integrated into ‘economic activity’ this jumped to 34 – implying that 32 
individuals required a proxy to answer for them. However, this issue’s importance is 
minimised by the fact that a proxy is unable to give information for ‘overall life satisfaction’ 
and, therefore, this individual would have to be removed from this Wave for regression 
purposes as there would be no value for the dependent variable. Despite this, it still seems 
reasonable for analysis to select the variable with greater information, given that ‘current 
labour force status’ is a subset of ‘economic activity’. 
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A second and stronger reason to use ‘economic activity’ is because if ‘current labour force 
status’ were used, it would be necessary to combine data with a different variable in order to 
sort the ‘inapplicable’ category into ‘employed’ or ‘self-employed’ – using ‘economic 
activity’ is, therefore, the most sensible. Furthermore, it may be worthwhile to know the time 
in which an individual has been in a particular status group. This may be of particular 
importance when anticipation and adaptation effects are analysed in Chapter 5. This can be 
done using the variable ‘total days since current labour force status began’ (code FCJSTEN) 
as the BHPS gives a derived variable that has combined three variables for information 
regarding year (FCJSBGY), month (FCJSBGM) and day (FCJSBGD) that current labour 
force status began, and converted the time period into ‘total days since current labour force 
status began’ (code FCJSTEN) which includes all of those who were listed as inapplicable in 
‘current labour force status’. However, there is no reason why it would not be sufficient to 
look at year-on-year differences between employment statuses (for example, as seen in Clark, 
2008). A further reason not to use this variable is that there are inevitably lots of missing 
values, which decreases the effectiveness of any econometric analysis. 
 
In terms of education, ‘economic activity’ provides details about those who are in full-time 
education and a government-training scheme. Although it is assumed that there are long-term 
benefits to happiness that has resulted directly from education, being able to monitor those in 
education or those that have recently been in education (see the ‘Education’ section above) 
will give information about the short-term benefits that are derived from education. 
 
The income variable used for individual income is ‘total annual income’ which is defined as 
the sum of ‘total labour income’ (FIYRL) and ‘total non-labour income’ (FIYRNL). ‘Total 
non-labour income’ is defined as the sum of three components: ‘benefit income’ which 
includes all income received from the state such as pensions and jobseeker’s allowance, 
‘investment income’ and ‘transfer income’, for example income from renting of a property. 
The idea of this variable is to include every possible source of income for an individual, for 
example if only labour income is included, it would ignore those who were retired and those 
receiving benefits that were equivalent to low wage jobs. 
 
As well as individual income, household income needs to be considered. Furthermore, 
differences between gross and net income is a key issue, as is household size and composition.  
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3.5.6 Relative Variables 
Duesenberry (1949) developed the relative-income hypothesis and later work by Easterlin 
(1973) and Clark and Oswald (2004) has shown the importance of relative incomes with 
respect to SWB and consumption. Furthermore, one’s own happiness is likely to be affected 
by the situation of others in the household as well as their own. This could be, for example, 
due to a higher household income providing higher utility to family members. Including a 
variable measuring ‘household income’ supports Distante (2010) who writes that SWB 
“…depends on the familiar monetary wealth as opposed to that of an individual”. As 
mentioned in Section 2.7, income is included in SWB studies, but the way in which income is 
expressed differs between studies. The way in which household income in the BHPS was 
collected has been described in the Appendix. See Section 3.7.1. 
 
The variable that captures household income in the BHPS only uses gross household income. 
However, it is important that net income is also available. This is because equivalence scales 
(defined in Section 4.7) such as the Minimum Income Standard (MIS) scale require data to be 
in the form of net income. Levy and Jenkins (2012) calculate a variable based on the original 
household income from the BHPS dataset, which will be used in this study. This gives ‘post-
tax post-transfer income’ whereas the BHPS only gives ‘pre-tax post-transfer income’ (pg. ii). 
The two variables that are available are (1) weekly current net household income and (2) 
annual net household income. HHYNETI is the code for ‘annual net income’ used by these 
authors, with ‘current net income’ defined as the:  
 
 “sum across all household members of: cash income from all sources (income from 
 employment and self-employment, investments and savings, private and occupational 
 pensions, and other market income, plus cash, social security and social assistance 
 receipts and private transfers (e.g. maintenance)) minus direct taxes (income tax, 
 employee National Insurance Contributions, local taxes such as the community charge 
 and the council tax) and occupational pension contributions.”  (pg. 9) 
 
Current net income is expressed in pounds per week and has the advantage over annual net 
household income as it includes income from a second job, and also includes the deduction of 
local taxes, whereas annual net income does not. 
 
The variable ‘financial situation’ is giving an individual the chance to assess their own 
financial situation, in terms of a 1-5 scale with 5 being ‘living comfortably’ and 1 = ‘Finding 
it very difficult’ (the scaling has now been reversed to indicate that a better financial situation 
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correlates with a higher SWB). Both this and ‘How satisfied are you with your income?’ may 
tell us more about how one perceives their income against others.  
 
Not all relative factors have to relate to incomes. Another key variable that measures ‘relative’ 
factors is ‘region’. This has been included as it can be used in the calculation when testing 
whether there exist regional differences between SWB scores, and also whether happiness is 
affected by relative incomes – comparing the latter with one’s individual or household 
income with an average in a region for example is one way to achieve this. A further way to 
use the region variable to take account of relative factors, as mentioned in Section 3.5.3, is to 
test for relative education effects. For instance, it is possible to compare one’s educational 
level with the average for the region, to see whether relative rather than absolute education 
has an effect on happiness. As an example, this would be assuming the effect of obtaining a 
degree is worth less in terms of SWB if more of those in their reference group have also 
obtained a degree. 
 
As seen above, it is believed that the SWB of an individual does not just depend on his or her 
own circumstances. Additional variables added from the BHPS to capture relative variables 
are ‘Responsible for a child <12’ and ‘Responsible for another member of the household’. 
The latter includes being responsible for an elderly, sick or disabled household member. As a 
considerably large period of time is taken up by these activities (an average calculated of 
approximately 30 hours per week for the care of an individual in their household for Wave 6 
for instance) these factors will clearly influence one’s SWB based on the concept of 
opportunity cost. Regression results can be seen in Section 5.4.1, with the expected result that 
caring for a disabled family member has a negative effect on life satisfaction. 
 
3.6 Conclusion 
The purpose of this chapter is to build on the literature review by finding a way to measure 
the effects that are deemed important in measuring SWB. This has been done by reviewing 
all variables from each wave of the British Household Panel Survey from 1 to 18 and 
selecting those based on two criteria. The first criterion is selecting those variables that are 
commonly used in the literature up until this point, for example ‘life satisfaction’ or ‘highest 
academic qualification’. The second criterion is those variables that have not been used 
frequently or at all in the literature, but that are believed to be useful in providing additional 
information in the explanation of SWB. In particular, in this chapter, variables that measure 
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education and household income and its potential effect on SWB have been discussed in 
more detail. 
 
For instance, Section 3.4 - relating to causality or unobserved heterogeneity, outlines the key 
issues that will need to be considered in the modelling stage. One critical issue raised that 
needs to be discussed further relates to income. As mentioned in Section 3.5.4, ‘household 
income’ is not always used in SWB studies. Sometimes, individual income is used instead. In 
addition, income can be scaled for relative factors (such as regional comparisons (Distante 
(2010)) or for other equivalence reasons (with varying ways of conducting this). Moreover, 
as discussed, the BHPS includes values of gross income, and Stephen and Levy (2012) have 
provided net income alternatives. Because of the importance of the income effect on SWB 
shown in Section 2.5.1 and the myriad of ways in which income can be defined as outlined in 
Section 3.5.4, the next stage will be to justify how income will be modelled for SWB in this 
thesis. 
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3.7 Appendix 
 
Table 3.1 
                                            
30 The BHPS was combined into the UKHLS in 2009 and then ‘Understanding Society’ in 2009/10. 
31 http://www.gl-
assessment.co.uk/health_and_psychology/resources/general_health_questionnaire/general_health_questionnaire.
asp?css=1 
32 The values from the twelve questions can be added together, to assign an overall well-being score for an 
individual. 
Survey Details Questions Responses 
British 
Household 
Panel Survey 
(BHPS)30  
 
 
Installed in 1991, which follows 
the same representative sample 
of individuals. Household based 
which means that the same 
households are interviewed, and 
everybody in the household is 
interviewed. 5500 households 
initially, growing to 10,500 by 
Wave 11. 
“How satisfied with your life 
are you overall?” 
 
“Would you say that you are 
more satisfied with life, less 
satisfied, or feel about the 
same as you did a year ago?” 
1= “Not satisfied at all”, 
7=”Completely satisfied”. 
 
 
“More satisfied”, “Less 
satisfied”, “About the same”. 
 
 
 
The General Health 
Questionnaire (GHQ) is a set of 
twelve questions asked in the 
BHPS in relation to two areas- 
“the inability to carry out normal 
functions and the appearance of 
new and distressing 
psychological phenomena”. 31 
Results can be added to calculate 
a ‘Likert’ scale 32  (for instance 
Clark and Georgellis, 2013). 
Example question: 
“ Are you unhappy or 
depressed?” 
 
Example response: 
 “Not at all”,  
“No more than usual”,  
“Rather more”, “Much more”. 
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Table 3.1: Comparison of the most common datasets containing SWB data 
 
 
 
 
 
 
Eurobarometer 30,000 people in 12 European 
countries including the UK are 
interviewed since 1973. A cross-
national longitudinal study. 
“On the whole, are you... 
or...with the life you lead?” 
“Very satisfied”, “Fairly 
satisfied”, “Not very satisfied”, 
“Not at all satisfied”. 
US General 
Social Survey 
(US GSS) 
30,000 individuals from 1972-
1994 (excluding ’79, ’81 
and ’92), and every two years 
after 1994. The sample is a 
random and is done face-to face. 
“Taken all together how 
would you say things are 
these days? Would you say 
you are...?” 
“Very happy”, “Pretty happy”,  
“Not too happy”. 
 
 
 
General 
Household 
Survey (Now 
the Integrated 
Household 
Survey, of 
which the 
Annual 
Population 
Survey is also a 
part of) 
Running from 1971 with two 
breaks in 1997 and 1999, the 
survey is a repeated cross-
section, with 9000 household in 
2006. Happiness questions were 
added in 2011.  
1) Overall, how satisfied are 
you with your life nowadays? 
2) Overall, how happy did 
you feel yesterday? 
3) Overall, how anxious did 
you feel yesterday? 
4) Overall, to what extent do 
you feel the things you do in 
your life are worthwhile? 
Scale from 0 to 10, with 0 being 
‘not at all’ and 10 being 
‘completely’. 
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Table 3.2 
Variable Name BHPS code Scaling Additional Notes 
Life Satisfaction LFSATO 1-7 Dependent variable 
GHQ Caseness HLGHQ2/ 
HLGHQ1 
0-12 (0=Highest) 
0-36 (0=Highest) 
Alternative dependent variable. Scaling 
reversed so 12 = highest. 
Highest Academic 
Qualification 
QFACHI 1-7* (0-6) Ordered, higher qualification now has 
higher value 
Sex SEX 1 = M, 2=F  New scaling of 0 & 1 
Age AGE 15-100 Also used to calculate age^2 and age^3 
Total Annual Income FIYR £0+   
Total Household 
Income 
FIHHYR £0+ Uses FIYR and imputed data 
Labour, non-labour, 
pension, benefit, 
transfer and 
investment income. 
(FIYR)L/NL/P/B/T £0+ Used to calculate FIYR 
Week net income HHNETI £0+ Levy & Jenkins (2012). Variable code 
is not BHPS official – this paper 
calculated net incomes from gross 
BHPS figures. 
Annual net income HHNETI £0+ Levy & Jenkins (2012) 
Household size    
Household-specific 
variables 
(composition) 
Data taken from 
HHRESP- e.g. 
NKIDS/NPENS/ 
NCOUPLE/ 
 Used to calculate equivalence scales. 
(Se Chapter – Income). Data taken from 
BHPS file HHRESP. 
Own/rent OWN/RENT  1/2 – Own Converted to dummy variables 
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3 – Rent 
McClements AHC FIEQFCA  See Section 4.6 Equivalence Scale. (E.S.) 
Modified OECD eq_moed “ E.S. Derived from Levy & Jenkins 
(2012) and rescaled so a Couple =1. 
MIS Scale Data taken from 
HHRESP 
“ E.S. Derived from BHPS Household 
characteristics. 
Companion Scale Data taken from 
HHRESP 
“ E.S. Derived from BHPS HHRESP 
data. 
Economic Activity JBSTAT 1-10 Converted to dummy variables. 
Month of Birth DOBM 1=Jan 12=Dec Converted to dummy variables. 
Likes present 
neighbourhood 
FLKNBRD 
 
1-Yes 2-No.  New scaling of 0 for No, 1 for Yes. 
Listed qualification 
in last year? 
FQFX 
 
1-Yes 2-No. New scaling of 0 for No, 1 for Yes 
Listed school qual. In 
last year? 
FQFEDX 
 
1-Yes 2-No. New scaling of 0 for No, 1 for Yes 
Job-related training? JBED 1 – Yes 2-No. Waves 1-7 only. 0 =No. 
Marital status FMLSTAT 
 
1-5 Variable not used 
12 month health FHLSTAT 1-5 (1=Excellent, 
5=Very poor) 
Scaling reversed, 0=Very poor. 
No. of GP visits in 
last year 
FHL2GP 
 
0, 1-2,3-5,6-10, 11+ Changed to linear scale by taking the 
midpoint of groups. 
No. of serious 
accidents in last year 
FNXDTS 
 
1,2,3,4+. Added 0 = No accidents. 
  71 
Smoker FSMOKER 1-Yes 2-No ‘Do you smoke cigarettes?’ 
Cares for others in 
HH 
FAIDHH 
 
1-Yes. 2-No. Includes, sick, handicapped or elderly. 
Job satisfaction FJBSAT 1-7 For employed only 
S/E job satisfaction FJSSAT 1-7 For S/E only 
Work hours FJBHRS 0+ Work hours in a normal week 
Overtime hours FJBOT 0+ Overtime hours in a normal week. 
Added to JBHRS to get total hours. 
S/E hours worked FJSHRS 0+ Total working hours in a week 
Responsible for child 
<12 
FRACH16 
 
1-Yes 2-No Changed to 0 -No 
Any work related 
training in last year? 
FJBED 
 
1-Yes 2-No Scaling changed to 0-No 1-Yes. 
Current labour force 
status 
FNEMST 
 
3-10, 3=Unemployed Variable not used 
Days since current 
LBS began 
FCJSTEN 
 
 BHPS derived variable 
Financial situation FFISIT 1-5 Converted to dummies 
Health satisfaction FLFSAT1 1-7 “  
Income satisfaction FLFSAT2 1-7 “ 
House satisfaction FLFSAT3 1-7 “ 
Partner satisfaction FLFSAT4 1-7 “ 
Job satisfaction FLFSAT5 1-7 “ 
Social life FLFSAT6 1-7 “ 
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Table 3.2: Collection of all BHPS variables used throughout this thesis 
 
Table 3.3  
Response Frequency Percentage 
0 2,317 1.48 
1 3,405 2.18 
2 9,440 6.05 
3 21,810 13.98 
4 45,702 29.29 
5 50,887 32.61 
6 22,489 14.41 
Table 3.3: Distribution of the life satisfaction variable 
 
satisfaction  
Amount of leisure 
time satisfaction 
FLFSAT7 
 
1-7 “ 
Use of leisure time 
satisfaction 
FLFSAT8 
 
1-7 “ 
Region FREGION 1-19 Converted to dummy variables 
Marital status FMASTAT 0-6 Not ordered so dummy variables used 
for outcomes 
Non-job related 
training 
EDNEW 1 – Yes 2 – No. Waves 1-7 only. Rescaled with 0-No. 
Like to study further? FEDASP 1 – Yes 2 – No 3 - 
Maybe 
Asked just to individuals still in school. 
…which institution? FEDTYP See Section 3.5.3. Follows on from the previous question. 
How likely is it that 
you will go to 
college/university? 
LFEDLIK See Section 3.5.3.   
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Figure 3.1 
 
 
 
 
 
 
 
Figure 3.1: Distribution of the life satisfaction variable 
 
Table 3.4 
Response Frequency Percentage 
0 1,043 0.46 
1 1,006 0.45 
2 1,105 0.49 
3 1,300 0.58 
4 1,484 0.66 
5 1,914 0.85 
6 2,327 1.03 
7 2,873 1.28 
8 3,709 1.65 
9 4,973 2.21 
10 7,121 3.16 
11 11,822 5.25 
12 184,513 81.94 
Table 3.4: Distribution of the GHQ-12 variable 
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Figure 3.2 
 
 
 
 
 
 
 
Figure 3.2: Distribution of the GHQ-12 variable 
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Table 3.5 
Response Frequency Percentage Response Frequency Percentage 
0 0 0 19 5,035 2.24 
1 204 0.09 20 5,810 2.58 
2 239 0.11 21 7,185 3.19 
3 298 0.13 22 8,717 3.87 
4 348 0.15 23 11,003 4.89 
5 418 0.19 24 21,125 9.38 
6 438 0.19 25 18,730 8.32 
7 556 0.25 26 19,376 8.60 
8 646 0.29 27 19,287 8.56 
9 758 0.34 28 19,666 8.73 
10 904 0.40 29 19,753 8.77 
11 1,160 0.52 30 20,039 8.90 
12 1,797 0.80 31 6,993 3.11 
13 1,991 0.88 32 3,891 1.73 
14 2,265 1.01 33 2,360 1.05 
15 2,575 1.14 34 1,289 0.57 
16 3,016 1.34 35 861 0.38 
17 3,642 1.62 36 700 0.31 
18 4,180 1.86    
Table 3.5: Distribution of the GHQ-36 variable. 
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Figure 3.3 
 
 
 
 
 
 
 
Figure 3.3: Distribution of the GHQ-36 variable 
 
3.7.1 Collection Issues with BHPS Household Income Data 
Even though there exists a variable that measures household income in the BHPS (code 
‘FFIHHYR’), the simplest way to include household income would be to add up all 
individual incomes in a household33 , output the household income next to each individual, 
and to then confirm that values were correct by comparing these calculations with the BHPS 
derived values. However, this does not work. This is because some individuals have a proxy 
to estimate incomes - values that have not been given in the variable ‘total annual income’ for 
individuals but have been included in ‘total household income’. So, ‘total household income’ 
is the sum of all individual annual incomes34 but also includes imputed data. As an example, 
the household with Wave 6 identification number 6000991 has two residents; numbered 1 
and 2. Number 1 has an income of £11,838 but number 2 has a value of ‘-7’, indicating a 
proxy was used to answer income data for this respondent. Adding these two values would 
give a total household income of £11,831 – and is clearly the incorrect approach. The 
variable for household income gives a value of £27,827.17. This is because the proxy 
estimates the income of the respondent at around £16,000, although this not explicitly 
reported. 
 
                                            
33 Using ‘SUMIF’ in Microsoft Excel. 
34 https://www.iser.essex.ac.uk/bhps/documentation/volb/wave6/fhhresp4.html 
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There is, therefore, a need to match up the household incomes (given by code FFIHHYR) to 
individuals in the household. Assigning the listed household incomes to all of those 
individuals with the same household identification number can do this 35 . Data is now 
accurate as proxy amounts have been included in the summation of household incomes. 
Having a proxy figure for individual incomes is not a significant problem at individual level, 
as individuals with proxy values will be removed from the data set as no life satisfaction 
values are given, although it would be preferable to have as big a sample as possible. Further, 
detailed discussion on household income appears in Chapter 5. 
 
3.7.2 A Note on Re-Scaling Variables 
Re-scaling variables is an issue, albeit easily fixed, for two reasons. Firstly, some 
econometric software, like NLogit, requires an ordered variable to be from 0 to 6. For 
example, the life satisfaction variable is currently listed on a scale from 1 to 7. In order for 
this variable to be compatible with certain software, this needs to re-scaled by taking one 
from each response. Another example is for education variable ‘highest academic 
qualification. Because it would be preferable for ‘higher degree’ to be given the highest value 
and ‘none of these’ to be given the lowest value, the scale needs to be revered. Using the 
formula ‘7 – highest academic qualification’, the scale is now 0-6 in the reverse direction – 
this now allocates a zero to those without any of the listed qualifications, and a 6 to those 
with a higher degree. Alternatively, variables can be included as a dummy variable – a 
variable this is ordered should not be included in its ordered form as an explanatory variable 
in a model. Microsoft Excel simplifies the re-scaling of variables. 
  
                                            
35 This can be done using the ‘VLOOKUP’ function in Microsoft Excel. 
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Chapter 4: Constructing Income for SWB. A Critical Assessment  
 
4.1 Introduction 
The purpose of this chapter is to establish the most appropriate way to measure income in a 
model for SWB, such that monetary valuations of the SWB effects of non-market goods such 
as divorce, unemployment and a university degree are properly derived. The chapter will 
begin by discussing the key areas of weakness in the literature in relation to income (Section 
4.2). This will include endogeneity, relative income, and the acknowledgement that income is 
often included and measured in many different ways. Following this, the chapter will discuss 
the various ways in which the current literature includes income in their approach to 
modelling SWB: Section 4.3 will consider both individual versus household income and 
absolute versus relative income, and Section 4.4 will include the use of WTP, a method for 
valuing non-market goods in terms of compensated income, and equivalence scales, which 
aim to equate different values of household income based on factors that include economies 
of scale in terms costs related to increases in household size and household composition. 
Section 4.6 will then outline a proposal for a new, more appropriate equivalence scale to be 
used with British Household Panel Survey data, based on initial work by Bradshaw et al. 
(2008). Section 4.7 discusses the differences between after housing costs and before housing 
costs, and why it is important to understand the computational differences. Section 4.8 
outlines the updated MIS equivalence scale based on Hirsch et al. (2012). The aim of this 
scale is to correct for the flaws and weaknesses that other equivalence scales used in the SWB 
literature suffer from, which include being outdated and undervaluing the costs of children, in 
order to more accurately derive an income variable, and hence more accurate WTP 
calculations. 
 
4.2 Potential Issues of Income Bias 
As mentioned in Section 2.6, endogeneity is an issue that causes bias if this is not controlled 
for. For example simultaneity, one form of endogeneity, occurs when SWB affects income 
levels (see Marks and Fleming (1999), Lyubomirsky et al. (2005), Diener, et al. (2002), 
Graham et al. (2004)), as well as in the opposite direction. Another example is that income 
and education may be correlated to each other, or to the error term. It may be the case that 
happier people could earn more, and so a simultaneous link becomes an issue as income 
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becomes endogenous in the model. This issue will be addressed when calculating coefficients 
in Section 6.10, with instrumental variables being discussed in Section 4.2.1. 
 
Furthermore Section 4.3 will discuss how income is measured. This is not a trivial task as 
there are many ways in which the effect of income on SWB can be captured. Powdthavee 
(2010) gives a useful overview of the possible biases when measuring income and its 
correlation with SWB. This thesis aims to systematically correct for all of the following 
factors: 
• Unobserved heterogeneity (personality traits etc.). If this is not controlled for, income 
would be biased upwards. 
• Relative incomes. Income would be biased downwards if relative factors are not 
accounted for (if there is a negative correlation between individual income and the 
income of other individuals). 
• Anticipation and adaptation. This means that if income or any other variable has a lag 
or lead effect on happiness, it needs to be included in the model, otherwise it could 
lead to bias. 
• Income would be biased downwards if there is a negative correlation with factors 
such as long working hours and seeing the family less.  
 
A final issue to be wary of is that as shown in Section 3.5.1, there are a number of ways to 
measure SWB – the three measurements in the BHPS being life satisfaction, GHQ-12 and 
GHQ-36 (see Table 3.1). If the measure of SWB that is used as the dependent variable is 
altered, then the effect of income on SWB will most likely also be altered. Hence it is key to 
establish robustness for any given measures.  
 
As described above, an attempt will be made to factor in all of these issues throughout this 
thesis. In brief terms, these four points raised by Powdthavee (2010) are all problems that this 
thesis deals with. A fixed effects panel model will capture unobserved individual effects. The 
choice between a fixed effects and a random effects model is discussed in 5.2. Relative 
income will be discussed thoroughly in Section 4.3, whilst Sections 5.5 and 5.4.1 consider 
anticipation and adaptation and income correlations respectively.  
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As well as this, another key contribution of this thesis is to control for endogeneity in a SWB 
model, whilst taking into account the four issues raised by Powdthavee (2010). This is 
achieved through the use of instrumental variables. 
4.2.1 Instrumental Variables for Income 
One approach to dealing with endogeneity, and in particular with causality is the use of 
instrumental variables. This would occur if there exists a relationship between any of the 
covariates in a model and the error term. There are three types of endogeneity. Endogeneity 
can occur in the form of simultaneity, measurement error or omitted variable bias. 
Instrumental variables are used to achieve consistent estimates by using a variable that is 
correlated with the variable believed to be endogenous, but uncorrelated with the error term. 
In other words, if it is believed that there exists a relationship between income and the error 
term, a valid instrument would be highly correlated with income, but there is no direct effect 
of the instrument on SWB. 
 
In terms of the SWB literature, Powdthavee (2010) writes that income endogeneity has 
“rarely been addressed” (pg. 1). This author points to several papers that attempted to 
consider income endogeneity via using the use of an exogenous shock to measure income. 
Gardner and Oswald (2007) look at lottery winners, where lottery winnings or football pools 
winnings (between £1,000 and £120,000) are used as an outside shock that is correlated to 
income. Gardner and Oswald write that there are 137 winners of amounts greater than or 
equal to £1,000 between 1996 and 2003 in the BHPS. Controls groups are those with zero 
winnings, and those with small winnings, where GHQ scores between control groups are 
compared using GHQ scores before a lottery win (two years before) and after the lottery win 
(two years after). SWB two years after an event is compared with SWB two years before an 
event as comparisons between individuals need to be made before the effects of a lottery win 
influence SWB. The authors find that SWB decreases significantly (-1.22 on a Likert-36 
scale measure using GHQ scores) for those with larger wins between time t-2 and t+2 (two 
years before a win and two years after a win) relative to the control groups (which both saw 
significantly positive changes in GHQ scores; 0.19 and 0.18 for no winnings or small 
winnings respectively). Interestingly, at the time of the lottery win, there is no significant 
impact on mental SWB – in fact, stress increases substantially (Figure 1a, pg. 22). Possible 
reasons given by Gardner and Oswald are that winnings may be disruptive to the life of an 
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individual. A second explanation is that optimism is increased in the future; now there is a 
trade-off between winnings and increased optimism.  
 
Gardner and Oswald (2007) only look at individual winnings – and a possible issue here is 
that winnings are likely to be shared within a household, particularly larger winnings. Thus, 
other individuals in a household are receiving additional income, but it is not being accounted 
for in the control groups (as it is other members of the household who have received the 
winnings as well as them – the additional utility from a lottery win is being shared equally 
between household members). This is one of the main reasons for arguing for the use of 
household income over individual income in a model of SWB made in Section 4.3. One 
possibility to correct for this is to calculate household lottery winnings by aggregating total 
winnings by individuals making up the household. This would be a similar approach to when 
looking at equivalence scales in relation to household income later in Section 4.3. 
 
Finally, Gardner and Oswald (2007) note that although it is understood by the authors that 
different types of individuals play the lottery (by controlling for unobserved heterogeneity), 
there could still exist a causal link because individuals may play the lottery when they 
become unhappier, in an attempt to become happier because of the belief that income 
increases SWB. 
 
Frijters et al. (2005) provides another example of an exogenous income shock, where a 
natural shock is used in order to avoid an endogenous income variable. Here, using a Fixed 
Effects ordered logit model, the German reunification that resulted in an increase in East 
German real household income (approximately 60 per cent between 1990 and 2001), where 
this household income is treated as an exogenous variables, is used to show that 35-40 per 
cent of life satisfaction changes are due to this increase in real household income. Exogeneity 
is justified as East German incomes caught up with those incomes in West German over the 
period 1991 – 2001. 
 
As well as exogenous income shocks, a second approach is to find an instrumental variable 
for income. Powdthavee (2010) notes that two papers find valid instruments for income. 
Firstly, Knight et al. (2007) use the education of the father plus a value of productive assets in 
a model of happiness, with happiness measured using a 6 option scale: ‘Generally speaking, 
how happy do you feel?’. Secondly, Luttmer (2005) uses industry and occupation details of 
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the individual and spouse to instrument for household earnings, with both instruments being 
econometrically valid. These two papers saw around a three times increase in the income 
coefficient after instrumentation. Powdthavee (2010) uses “exogenous over-time variations in 
the proportion of household members with payslip information to provide instruments for 
income” (pg. 5). Powdthavee (2010) justifies the instrument as follows: 
 
 The idea is that there is a direct correlation between the proportion of household 
 members showing and not showing their payslip to the interviewer and that of 
 household income as household income is bound to have been measured more 
 accurately where the proportion of household member who showed payslip is high. 
 However, there is no reason to expect LS to be affected by whether or not the 
 interviewer sees the payslip. (pg. 8). 
 
Powdthavee (2010) finds that although ignoring unobserved heterogeneity leads to income 
being underestimated, taking into account both unobserved heterogeneity and endogeneity 
leads to an income coefficient of around double that of the basic model.  Because of the 
availability of this instrument in the BHPS, this is the instrument that will be used in Section 
6.10 when controlling for endogeneity in this thesis. Now that this section has discussed the 
ways in which income biases and weaknesses can be corrected, this chapter will now discuss 
the specific ways in which income has been included in a model of SWB. 
 
4.3 The role of Income in SWB Analysis. Individual versus Household Income and 
Absolute versus Relative Income  
Dolan et al. (2008) write that most studies show that income is positively correlated with 
SWB, but diminishing marginal returns are exhibited. The general consensus is that income, 
whilst it is positively correlated with happiness, the correlation is not that strong, and the 
causation is often simultaneous (see for example Diener et al. (2002)). Indeed, Peasgood 
(2007) writes “Existing studies have shown that income is poorly correlated with subjective 
measures of SWB” (pg. 1), and that the association between SWB and income for those with 
a high income are “generally weak” (pg. 3). 
 
This section considers the different ways in which income is included in a model for SWB. It 
investigates the multitude of ways in which income can be modelled, justifies the use of 
particular income variables in the monetary valuations of SWB effects, used in this thesis, as 
well as introducing a new equivalence scale into the SWB literature.  
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One factor that simplifies this process is that income is often included in an econometric 
model in logarithmic form when using a linear model (Distante, 2010; Powdthavee, 2010 and 
Blanchflower and Oswald, 2008a). This is based on the idea that the logarithm of income will 
typically ‘fit’ the data better, and hence more significant in predicting the dependent variable. 
This is supported by Ferrer-i-Carbonell (2002) who writes:  
 
 Often, the utility or individual welfare function is believed to be concave in 
 income and consequently income is introduced in logarithmic form. (pg. 11). 
 
Norén (2010) writes that logarithmic scales tend to fit income data better because logarithmic 
scales are “far more sensitive to differences when integers are small than when they are 
large”. (pg. 1). 
 
There are two other methodological decisions that need detailed consideration by authors. 
These two areas are choices over i) individual or household income and ii) absolute or 
relative income. All papers that include income as an explanatory variable for SWB 36 can be 
categorised in one of four ways, which is represented in Table 4.1 below. 
 
 Relative Income Absolute Income 
Individual Income I/R I/A 
Household Income H/R H/A 
Table 4.1: Comparison of the ways in which all income variables can be categorised. 
 
Table 4.1 shows the various combinations in which an income variable can be categorised. 
Any income variable will fall into one of these four categories, as these four categories are 
exhaustive, and hence a researcher needs to carefully consider how their income variable is 
defined. Section 4.3.1 will now examine individual versus household income, followed by 
Section 4.3.2 examining absolute versus relative income.  
 
4.3.1 Individual versus Household Income 
The specification of the income variable will most likely alter the significance of income in a 
SWB model, and thus it needs to be considered whether individual or household income is 
                                            
36 To the knowledge of this author, a paper that does not include income does not in fact exist. 
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preferable. This section will show that there are many ways in which authors choose to 
include income in a model of SWB, and that there is no general consensus over the preferred 
method in the literature. 
 
Examples of papers that have looked at the relationship between individual income and SWB 
include Easterlin (1995) and Ferrer-i-Carbonell (2005). Easterlin (1995): writes that SWB 
“...varies directly with one’s own income”. (pg. 36), with Ferrer-i-Carbonell showing that 
own income is highly significant when compared with the preference group of an individual. 
One argument for using individual income in a model is that it is simpler to measure. If 
household income is favoured, it can be represented in a large variety of ways that include 
equivalence scales, and so the many ways in which this can be evaluated need to first be 
considered. Clark and Georgellis (2013) and Distante (2010) use logarithm of gross 
household income, Blanchflower and Oswald (2004) use the logarithm of gross household 
income per capita, and Powdthavee (2010) uses the logarithm of gross household income / 
square root of household size. Sometimes, equivalence scales, for instance Dolan, Fujiwara 
and Metcalfe et al. (2011) and Angrave and Charlwood (2015)37 use the McClements scale 
(see Section 4.2). Distante (2010) however believes that household income is the correct 
approach to take, by concentrating on the incomes of a household as opposed to that of an 
individual, as happiness “...depends on the familiar monetary wealth more than on the 
individual one.” (pg. 89).The multitude of income measurements that are available and used 
in the literature indicates that there is no consensus as to the most appropriate income 
measure to use to control for income, which is shown to be an issue in Chapter 6 due to the 
large variations in WTP valuations when substituting for different income variables. This 
work will attempt to rectify this, as well as suggesting a more appropriate measure. 
 
If papers such as Distante (2010), Clark and Georgellis (2013), Blanchflower and Oswald 
(2004) are correct in their assumption of using household income over individual income, in 
order to include this variable in a model, it is essential that certain factors such as household 
size and composition are taken account of. For example, a household with twice as much 
income but is five times larger is likely to be worse off, because each individual receives a 
smaller share of the income, if income is shared equally, or spent in a way that does not yield 
higher utility returns to some household members over others. Furthermore, children 
                                            
37 Although not explicitly stating the McClements scale was used in these papers, email conversations with 
Robert Metcalfe and Andy Charlwood confirmed that this scale was being used in their respective papers. 
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typically cost less than an adult. Therefore, these issues need to be controlled for when 
including a measure of household income in a model for SWB Equivalence scales, and the 
ways in which income can be scaled are outlined in Section 4.4. 
 
4.3.2 Absolute versus Relative Income 
Besides individual versus household income, the role of absolute and relative incomes in the 
SWB literature is a pertinent one. Clark et al. (2008) writes that  ‘relative’ could be “social 
comparison” (pg. 1); comparisons between one individual and other individuals such as those 
of similar age, gender or individuals in the same geographical location, or relative to “oneself 
in the past” (, pg. 1). Furthermore, relative SWB scores - comparison of previous happiness 
scores with current ones - may be significant because individuals ‘adapt’ to previous SWB 
scores (Easterlin, 2001). It is seen from just this selection that reference groups are somewhat 
arbitrary, which adds to the complication of selecting an appropriate income variable. 
 
The idea that relative incomes are important in SWB literature stems from two ideas; firstly, 
the Easterlin hypothesis (see Section 2.5.1), which states that the income effect on SWB is 
caused by comparisons with those in the same country. Secondly, Duesenberry’s relative 
income hypothesis (1949) states that relative incomes are more important than absolute 
incomes in terms of consumption, where consumption decisions can be seen as a way to 
maximise utility, of which SWB is a proxy for.  Ferrer-i-Carbonell (2005) writes that 
Duesenberry’s ideas are correct in that comparison of income with others in the reference 
group (where the reference group in this case are those with similar age, education and region) 
is conducted upwards. Indeed, this author finds that “the larger an individual's own income is 
in comparison with the income of the reference group, the happier the individual is” (pg. 
1015). 
 
In terms of defining a model that includes relative income, the standard approach is a model 
in the form outlined in Equation 2.1 that includes a relative income variable as seen in 
Distante (2010). Here, the author assumes that utility is a function of SWB, for BHPS data 
from 1996 to 2007, which itself is a function of household income and relative income, 
defined as: 
                                   𝑈𝑈𝑛𝑛𝑛𝑛 = 𝑆𝑆𝑛𝑛𝑛𝑛∗ [�𝑦𝑦𝑗𝑗𝑛𝑛�, �𝑦𝑦𝑗𝑗𝑗𝑗𝑦𝑦∗ , 𝑥𝑥𝑛𝑛𝑛𝑛�]                   (4.1) 
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where 
• 𝑈𝑈𝑛𝑛𝑛𝑛 is utility for individual n at time t 
• subjective well-being 𝑆𝑆∗ of an individual at time t is a function of 𝑦𝑦𝑗𝑗𝑛𝑛; 
• 𝑦𝑦𝑗𝑗𝑛𝑛 is a variable for household income where the j represents household j 
• yjt
y∗
  is relative income where 𝑦𝑦∗ is a specific benchmark pooled income 
• 𝑥𝑥𝑛𝑛𝑛𝑛 is a vector of covariates that are both demographic and socioeconomic variables. 
The estimated regression equation then takes the form: 
𝑆𝑆𝑛𝑛𝑛𝑛
∗ = 𝜉𝜉𝑛𝑛 + 𝐵𝐵1ln�𝑦𝑦𝑗𝑗𝑛𝑛� + 𝐵𝐵2 ln �𝑦𝑦𝑗𝑗𝑛𝑛𝑦𝑦∗ � + 𝑥𝑥𝑛𝑛𝑛𝑛𝐵𝐵𝑘𝑘 + 𝜀𝜀𝑛𝑛𝑛𝑛    (4.2) 
where, along with the definitions from Equation 4.1: 
• 𝜉𝜉𝑛𝑛 is a constant term varying over individual n (acting as an unobserved individual 
effect). 
 
Clark et al. (2008) write that 𝑈𝑈𝑛𝑛𝑛𝑛 will “increase at a decreasing rate” (pg. 3) in 𝑦𝑦𝑗𝑗𝑛𝑛, but will 
“decrease at an increasing rate” (pg. 3) in 𝑦𝑦∗. This hypothesis is supported by McBride (2001) 
who shows this empirically by including a term to measure relative income proxied by the 
parents’ standard of living and the average income of the individual’s reference group, and 
finds this to negatively correlated with SWB, in a cross-sectional ordered probit model. As 
mentioned, ‘relative’ could be in terms of groups such as age, gender or geographical location, 
with the latter being the most popular. McBride argues for the importance of ‘neighbourhood 
effects’ for smaller than national level breakdowns, over a relative income variable that 
shows a national comparison. A neighbourhood effect is defined by Dietz (2002) as “a social 
interaction that influences the behaviour or socioeconomic outcome of an individual” (pg. 
540) – with Knight et al. (2007) also arguing for the use of neighbourhood effects. Easterlin 
(1974, 2001) however writes that aspirations affect SWB in a negative way, but that 
comparisons occur on a national level.  
 
Relative income is also shown to be a significant regressor on SWB in numerous other papers. 
Blanchflower and Oswald (2004) include a relative measure of income defined as an 
individual’s income divided by the average state income, and find this income variable highly 
statistically significant. Knight et al. (2007) conclude that relative income, measured as an 
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individual’s income compared with the average regional income at village-level, has a 
positive significant effect on happiness. For instance, the group of individuals containing 
those who were furthest below average income suffered the largest negative effect on 
happiness, and the opposite occurred with those in the group with the greatest distance above 
the average village income. The authors conclude that this factor is more important in its 
impact on SWB than actual income over the entire country. Earlier work by Easterlin, 
followed up by authors such as Blanchflower, Oswald and Clark, would suggest that when 
comparing income across countries (Easterlin, 1974, 1995), or states (Blanchflower and 
Oswald, 2004) it is necessary to factor in relative income, or to have a frame of reference for 
incomes, where heterogeneity exists between different reference groups. 
 
Here it has been shown that whilst relative income is significant in its explanation of SWB, 
there is debate over the appropriate reference group – that is, whether comparisons should be 
between those in the local area (for example a state or region), or across larger areas such as a 
nation, or perhaps age or gender. It may be that this choice is restricted by data availability. 
Furthermore, income is also shown to be highly significant when in absolute form; whether 
scaled or not. The BHPS gives information on the region and country as well as gender and 
age of individuals, so the difference between regional and national comparisons can be tested 
for.  
 
4.3.3 Income Inequality 
Income inequality is an additional way in which relative income can be measured – does a 
wider distribution of income have any impact on SWB scores? According to Dolan et al. 
(2008), the results of studies on income equality are “mixed” (pg. 108). Clark (2003) looks at 
how income distribution affects happiness, and found that regions in which there are greater 
opportunities to increase income can lead to regions with greater SWB, and regions of greater 
perceived mobility had greater SWB scores.  Furthermore, Clark (2003) found that when 
comparing incomes of individuals in a particular reference group (using gender, year and 
region), SWB scores are greater when there is a greater degree of income inequality. Clark 
(2003) also shows that those who receive a higher increase in SWB from inequality are those 
that have had a more variable income distribution in the past, and those that are on the 
“steepest income path” (pg. 1). Clark (2003) achieves this by, calculating the standard 
deviation of each individual’s income over a given time period, as well as the average income 
increases over the same time period, and then comparing these figures with the average over 
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the dataset. Haller and Hadler (2006) support the positive effect of income inequalities on 
SWB. Fahey and Smyth (2004) and Hagerty (2000) however find a negative relationship 
between income inequalities and SWB - there does not appear to be a general consensus in 
terms of how distributions of income affect SWB. 
 
Now that the ways in which income can be included in terms of absolute versus relative 
income have been analysed, the next stage is to show how these variations in income 
measurements can be used in this thesis.  
 
4.4 The role of Income in SWB Analysis. WTP versus Equivalence Scales  
After outlining the ways in which income can be measured in terms of the choice between 
individual or household income and relative versus absolute income in Section 4.3, the aim of 
this section is to consider the use of income and equivalence scales have on WTP in the SWB 
literature. 
 
4.4.1 WTP 
WTP can be defined as the amount that an individual is willing to pay to either avoid an 
undesired event or to undertake a desired event, and have a wide range of applications outside 
of the SWB literature. Early papers to include WTP in the SWB literature include Clark 
(1996), Blanchflower and Oswald (2004), Clark and Oswald (2002) and van Praag and 
Baarsma (2000). Blanchflower and Oswald (2004) calculate the ‘value of marriage’ as 
$100,000 per annum in the US by dividing the coefficient on being married by the coefficient 
on household income. In other words, this is the value that an individual is willing to pay to 
remain in a state of marriage, to maintain a constant utility (being married versus a loss of 
income). Clark and Oswald (2002) introduce WTP into panel data using an alternative way of 
calculating WTP valuations. The authors use an equation of the form: 
 
𝑆𝑆𝑆𝑆𝐵𝐵𝑖𝑖𝑛𝑛 = 𝐴𝐴 + 𝑆𝑆1𝐷𝐷1,𝑖𝑖𝑛𝑛 + ⋯+ 𝑆𝑆𝑛𝑛𝐷𝐷𝑛𝑛,𝑖𝑖𝑛𝑛 + 𝐵𝐵 ln(𝑌𝑌𝑖𝑖𝑛𝑛) + 𝐶𝐶𝑋𝑋𝑖𝑖𝑛𝑛 + 𝜀𝜀𝑖𝑖𝑛𝑛           (4.3) 
 
where SWB represents SWB, A is a constant term, 𝐷𝐷𝑖𝑖  is a dummy variable for specific 
individual characteristics (e.g. marriage or labour force status), Y is income..X is a vector of 
other control variables that are not dummies and 𝜀𝜀𝑖𝑖𝑛𝑛 is an error term. This form of model is 
the form most often used in the literature. 
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To calculate the WTP in this way, it is necessary to know how much income one would need 
to be compensated by to become unemployed for example, to maintain constant utility. If  𝑆𝑆𝐸𝐸 
is defined to be an individual who is employed and 𝑆𝑆𝑈𝑈 be the same individual who is now 
unemployed, utilities will be equivalent in both states (D=1 on both sides of the equation) if 
income satisfies the equation: 
 
𝑆𝑆𝐸𝐸 + 𝐵𝐵 ln(𝑌𝑌0) = 𝑆𝑆𝑈𝑈 + 𝐵𝐵 ln(𝑌𝑌1)            (4.4) 
 
Then 𝑌𝑌1, or the income in the second state, must satisfy:  
 
𝑌𝑌1 = e𝑆𝑆𝐸𝐸−𝑆𝑆𝑈𝑈𝛽𝛽 +ln(𝑌𝑌0)                                  (4.5) 
 
Clark and Oswald show that the amount a household would be willing to accept to change 
states is considerably large. For example, households with a mean income of less than 
£20,000 would require £56,000 in additional household income to become unemployed. The 
paper estimates that the income loss only accounts for 7 per cent of the total psychological 
cost of unemployment for households with under £30,000 income, and 10 per cent for 
households with less than £20,000 income.  
 
Dolan et al. (2011) provide a comprehensive summary (see Table A1 in Dolan et al. (2011)) 
of the main income compensation values found in the literature. They tabulate large 
variations in income compensation values that exist between the SWB measures used, and 
also for the explanatory variable analysed. These large variations in values and large absolute 
values of WTP figures form the basis of the main contribution of this thesis, which provides a 
comprehensive investigation of WTP for SWB. The idea, then, is to investigate the reasons 
for why there are such large discrepancies between WTP values. If WTP is the ratio of two 
coefficients, then the discrepancies can be accounted for by two factors; the coefficient on 
income or the coefficient on the variable of interest. Therefore, if income coefficients are in 
any way biased or do not truly reflect the effect of income on SWB, WTP calculations will be 
inaccurate – the more biased the income coefficient the more inaccurate the WTP calculation. 
This increases the importance of ensuring the income variable is as robust as possible. Dolan 
et al. (2011) write: “The large ICs (income compensations) are generally due to the fact that 
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income has been shown to have a small effect on SWB” (pg. 7), and these authors find that 
this is because income is being underestimated.  
 
Furthermore, the coefficient on the variable of interest should also be unbiased for WTP to be 
an accurate measure. This leads to the main contribution of this thesis, where the factors that 
affect these coefficients will be critically assessed in terms of their effects on WTP; these are 
the measure of SWB, the measurement of income, anticipation and adaptation effects (that 
alter the non-income coefficients), the estimator chosen (Section 6.7 shows that WTP is 
applicable to ordered choice models as well as linear estimators), and income endogeneity. 
 
4.4.2 Equivalence Scales 
In addition to the income measurements from Section 4.3 being used to calculate WTP, they 
can also be used to calculate equivalence scales. Chanfreau and Burchardt (2008) write that:  
 …equivalence scales are used to adjust for the relative cost of living, or assumed 
 standard of living, of households of different sizes and composition. (pg. 1). 
 
Burniaux et al. (1998) argue that the choice of equivalence scale has a significant impact on 
level and composition results of income poverty data. Equivalence scales are most commonly 
found in income and poverty literature, with Coulter et al. (1992) drawing comparisons with 
the Lorenz Curve who write:  
 
We find it useful to consider changes in equivalence scale relativities (via 0) as 
analogous to changes in the progressivity of a tax system. Taxes transform pre- tax 
distributions into post-tax ones; equivalence scales transform raw income distributions 
into equivalent income distributions (pg. 1072). 
 
Having defined equivalence scales, the most commonly used methods of scaling household 
income are now outlined. Individual income is not discussed since, as explained in Section 
4.3, choosing how to include individual income in a model for SWB is a simpler task as 
scales accounting for household size and composition are not necessary when including 
individual income in a model. 
 
In the previous literature it is common for no income scaling to be applied. For example, 
gross household income – here, the total income of the household is included as an 
explanatory variable. This will not take account of the size of the household or indeed the 
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composition. Frijters et al. (2005) use real household income when looking at the effects of 
the German reunification in 1989. 
 
In terms of simple scaling that does not take account of equivalence scales, household income 
per capita (𝐻𝐻𝐻𝐻𝑦𝑦
𝑠𝑠𝑖𝑖𝑠𝑠𝑠𝑠
) in the most common approach. This will take account of the number of 
individuals in a household, but will weight each additional individual equally. Blanchflower 
and Oswald (2004) is an example of a paper that includes HH income per capita as an 
explanatory variable. The Square Root scale (HHy/√size) is also used in examples such as 
Rainwater (1974) and Powdthavee (2010). This introduces a scaling factor such that each 
additional person in a household is given less weighting than the previous person. For 
example, the first person is given a weight of 1, two people are given a weight of √2 ≈ 1.42, 
and so on (see Table 4.8 in the Appendix of this chapter) for a breakdown of values for all 
household compositions in the BHPS).  
 
In terms of equivalence scales, the earliest scales dates back to the McClements scale (1977). 
This was used to allow for economies of scale in income comparisons. The older a child (up 
to 16), the higher he or she is weighted. Each subsequent adult is given less weighting than 
the previous adult, up to four adults (see Table 4.8). Here, a couple has a weighting of 1 (the 
first adult has a weight of 0.61 and thus a spouse has a weight of 0.39). The weighting of a 
couple equal to 1 for all equivalence scales allows comparisons to be made between opposing 
scales – this thesis will ensure that all scales, when compared, weigh a couple as 1. The 
BHPS includes this measure as a variable, both before and after housing costs (for the 
difference, see Section 4.7). Chanfreau and Burchardt (2008, pg. 4) write:   
 
 …the McClements scale has traditionally been the scale favoured by researchers in 
 the UK as it has allowed for comparability with results  from government research. 
 
A second set of equivalence scales are the OECD scales. Unlike the McClements scale, each 
additional adult has the same weighting. The first adult has a weight of 1, each additional 
adult has a weight of 0.5 and a child under 14 has a weight of 0.3. Hagenaars et al. (1994) 
developed the OECD-modified scale using micro-data from the European Community, and 
this was developed due to the original OECD scale (also known as the Oxford Scale) 
weighting additional adults too highly (and hence underestimating economies of scale). This 
uses the same weighting of a couple as the McClements scale (equal to 1), such that the first 
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adult has a weight of 2/3 and the spouse has a weight of 1/3. This is the scale that is generally 
used for international comparison, and the DWP (Department for Work and Pensions) have 
been using an OECD ‘companion’ scale since 2007 for their HBAI (Households Below 
Average Income) study (previously using the McClements scale) because of international 
comparability. 
 
The equivalence scale that this thesis introduces to the SWB literature is the MIS scale. This 
uses the ratio of incomes calculated by the Joseph Rowntree Foundation38, which equates 
incomes based on composition and size of the household in order to set what is known as the 
‘Living Wage’. This wage, calculated at £7.45 per hour for 201239, is the rate at which 
individuals need to earn to cover basic costs and to participate in a minimum level of social 
activity. This wage has been backed by hundreds of businesses and regions in the UK, and by 
the Mayor of London.  
 
The MIS method of equivalising income has not been used in the SWB literature. The aim 
here is to analyse this method thoroughly, in order to discuss its advantages and 
disadvantages over other equivalence scales and methods of scaling income currently used in 
the literature. By showing that it corrects for many of the weaknesses in the ways in which 
current authors measure income, the differences in values can then be analysed. The reason 
for this is that even if the MIS scale could be empirically justified above other scales, there 
would be little reason to propose the use of the scale if the scaled values themselves for 
different households showed little variation. This is the aim for the rest of this chapter. 
 
4.5 Calculation of Equivalence Scales 
So far, this chapter has considered the differences between ways in which income can be 
scaled.. The next stage is to, in this section, show how each equivalence scale tested in this 
thesis, and in particular the MIS scale, is obtained from the various data sources that exist. 
 
4.5.1 Equivalence Scale Data in the BHPS 
In order to calculate all equivalence scales for the BHPS, it is sensible to see whether the 
appropriate data already exists in the BHPS. The BHPS gives data on household and 
                                            
38http://www.minimumincomestandard.org/downloads/livingwage/Uprating%20the%20out%20of%20London%
20Living%20Wage%20in%202012.pdf (last accessed 10th March 2016). 
39 The current living wage is £7.85 and £9.15 for London (for 2014, set in November 2014). 
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individual gross earnings, as well as the McClements BHC (Before Housing Costs) and AHC 
(After Housing Costs) equivalence scale values for each individual household. Furthermore, 
as mentioned in Table 3.2, Levy and Jenkins (2012) provide data on all net household 
incomes, both as current net income and annual net income, derived from BHPS gross 
income and household data. The authors also provide net income values deflated and edited 
based on the modified-OECD equivalence scale, which is convenient for comparison 
purposes, as there is no need to calculate these values separately for each household in this 
thesis. However, the scaling is as follows: 1 for first adult, 0.5 for other aged 14+, 0.3 to 
those aged less than 14 – this can be edited to remain consistent with other equivalence scales 
where a couple is weighted as one – simply by multiplying by 2/3. These values can be then 
compared to other equivalence scale values to this by assigning these equivalence values to 
household net incomes. 
 
4.5.2 Equivalence Scale Data calculated from BHPS data 
Where equivalence scale data are not directly available from the BHPS, a way of calculating 
this data needs to be found. This section shows how all equivalence scales can be calculated. 
Firstly, the McClements BHC and AHC scales are easy to obtain, as this has been given for 
all households in the BHPS data– this could explain why when an equivalence scale is used 
in the SWB literature for BHPS data, this scale is chosen. Secondly, as mentioned above, 
Levy and Jenkins (2012) worked out the modified OECD scale for all households in the 
BHPS. By decomposing the scale (where 1= first adult, 0.5 = second adult, 0.3 = child) in 
Microsoft Excel, the ‘companion’ OECD scale can be estimated for each household, where 
the first adult = 0.58, second adult = 0.42, child = 0.2. For example, a single household with a 
value equal to 1 can be given a value of 0.58 in order for all equivalence scales to be 
comparable. This can be done for all modified OECD values, from 1 to the maximum value 
of 7.3. This was not a simple task as the same values could apply to more than one household 
composition. For example, 2.5 in the modified scale can apply to 1 adult, 5 children (1+5x0.3) 
or 4 adults (1+3x0.5). This can be eradicated by including the BHPS variable ‘HHSIZE’ 
alongside scales to determine the appropriate companion scale, as if the household size and 
OECD scale are known, there is only one combination of adults and children that would give 
the correct value. Table 4.8, included in the Appendix due to length compares every possible 
household composition in the BHPS from Wave 6 to 18 (excluding Wave 11 40 ). Also 
                                            
40 There is no life satisfaction question in this Wave (although GHQ questions exist in Waves 1-5 and Wave 11). 
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included are the number of households of each composition and the scaling factors from 
different equivalence scales.  
 
4.5.3 Calculating the MIS Scale 
As an initial starting point in calculating all MIS equivalence scale values for every 
household in the British Panel Household Survey, the following weights are assigned for the 
MIS from Hirsch et al. (2012), with the figures based on the same MIS approach for 2008 
data; the 2008 figures are in parentheses (taken as weighted averages from Tables 4.4 and 
4.5). 
 
• Single person – 0.63 (0.65) 
• Couple – 1 (1)  
• Single pensioner – 0.52 (0.51) 
• Couple pensioner – 0.79 (0.80) 
• Baby (age 0-1) – 0.21 (0.21) 
• Pre-school (2-4) – 0.23 (0.24) 
• Primary (5-10) – 0.28 (0.29)  
• Secondary (11-18) – 0.37 (0.39) 
 
As with other equivalence scales, it is possible to say that each additional adult over and 
above the head of the household, is given the value of 1 minus the value of a single person – 
equal to 0.37 (1-0.63) – this is how all OECD scales include additional adults in the 
household and thus it seems sensible to also apply this methodology. Also, children have 
different weights depending on age. Section 4.8 outlines how the MIS scale by Hirsch et al. 
(2012) solve three problems seen in Bradshaw et al. (2008). Firstly, the ages of the children 
in household compositions were assumed to be constant – here, specific weights can now be 
assigned to each child, which are also adjusted over time as children pass in and out of ranges. 
Secondly, any household composition can be weighted because additional adults can be 
included at a weight of 0.37. In order to calculate weights for all households, variables to 
show household size and the number of children aged in a particular range need to be taken 
from the BHPS.41 Furthermore, FNPENS gives the number of pensioners in the household. 
                                            
41 These variables in the BHPS have codes: HHSIZE, NCH02, NCH34, NCH511, NCH1215, NCH1618. Here, 
NCH02 is the number of children aged 0-2 in the household, and so on. 
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Again, applying the same logic seen with additional adults, it can be seen that an additional 
pensioner can be given a weight of 0.27 (0.79-0.52). Because there are children, pensioners 
and adults in this sample, the weights for all BHPS households can be calculated using either 
Equation 4.6 or 4.7 using 2011 data, depending on whether an adult is in the house or not 
(where an adult is anybody who is not classified a child or a pensioner): if no adult (only 
pensioners or children) in the household, Equation 4.6 will be used and for all households 
containing an adult, Equation 4.7 will be used: 
  0.52 + 0.27[(𝑁𝑁𝑁𝑁.𝑝𝑝𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛𝑁𝑁𝑛𝑛𝑒𝑒𝑟𝑟𝑛𝑛) − 1] + 0.21(𝑁𝑁𝑁𝑁. 𝑏𝑏𝑏𝑏𝑏𝑏𝑛𝑛𝑒𝑒𝑛𝑛) + 0.23(𝑁𝑁𝑁𝑁.𝑃𝑃𝑟𝑟𝑒𝑒 − 𝑛𝑛𝑠𝑠ℎ𝑁𝑁𝑁𝑁𝑜𝑜)+ 0.28(𝑁𝑁𝑁𝑁.𝑃𝑃𝑟𝑟𝑛𝑛𝑃𝑃𝑏𝑏𝑟𝑟𝑦𝑦)         (4.6) 
 0.63 + 0.27(𝑁𝑁𝑁𝑁.𝑃𝑃𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛𝑁𝑁𝑛𝑛𝑒𝑒𝑟𝑟𝑛𝑛) + 0.37[(𝐻𝐻𝐻𝐻 𝑆𝑆𝑛𝑛𝑧𝑧𝑒𝑒) − (𝑁𝑁𝑁𝑁.𝐶𝐶ℎ𝑛𝑛𝑜𝑜𝑖𝑖𝑟𝑟𝑒𝑒𝑛𝑛 𝑏𝑏𝑎𝑎𝑒𝑒𝑖𝑖 0 − 11) +(𝑁𝑁𝑁𝑁.𝑃𝑃𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛𝑁𝑁𝑛𝑛𝑒𝑒𝑟𝑟𝑛𝑛) − 1] + 0.21(𝑁𝑁𝑁𝑁. 𝑏𝑏𝑏𝑏𝑏𝑏𝑛𝑛𝑒𝑒𝑛𝑛) + 0.23(𝑁𝑁𝑁𝑁.𝑃𝑃𝑟𝑟𝑒𝑒 − 𝑛𝑛𝑠𝑠ℎ𝑁𝑁𝑁𝑁𝑜𝑜) +0.28(𝑁𝑁𝑁𝑁.𝑃𝑃𝑟𝑟𝑛𝑛𝑃𝑃𝑏𝑏𝑟𝑟𝑦𝑦)                                               (4.7) 
 
The first formula, with no adult, means that the household composition is pensioner and child 
only. Hence, the first pensioner is weighted at 0.52, further pensioners weighted at 0.27 and 
children weighted as 0.21, 0.23 and 0.28 depending on age. The second formula also includes 
households containing adults. Therefore, the first adult is weighted at 0.63, pensioners 
weighted at 0.27, further adults weighted as 0.37, and children weighted at 0.21, 0.23 and 
0.28. 
 
The third limitation of the 2008 MIS was that it was unclear as to whether it could be used it 
on all years of the BHPS. By using data calculated from 2008-2011, it became apparent that 
figures from 2008 could indeed be used because of the similarities in the figures across all 
years (also seen from Tables 4.4 and 4.5) – formulas above would be adjusted slightly as 
follows: as above, with no adult in the household: 
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  0.51 + 0.29[(𝑁𝑁𝑁𝑁.𝑝𝑝𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛𝑁𝑁𝑛𝑛𝑒𝑒𝑟𝑟𝑛𝑛) − 1] + 0.21(𝑁𝑁𝑁𝑁. 𝑏𝑏𝑏𝑏𝑏𝑏𝑛𝑛𝑒𝑒𝑛𝑛) + 0.24(𝑁𝑁𝑁𝑁.𝑃𝑃𝑟𝑟𝑒𝑒 − 𝑛𝑛𝑠𝑠ℎ𝑁𝑁𝑁𝑁𝑜𝑜) +0.29(𝑁𝑁𝑁𝑁.𝑃𝑃𝑟𝑟𝑛𝑛𝑃𝑃𝑏𝑏𝑟𝑟𝑦𝑦)                                                          (4.8) 
 0.65 + 0.29(𝑁𝑁𝑁𝑁.𝑃𝑃𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛𝑁𝑁𝑛𝑛𝑒𝑒𝑟𝑟𝑛𝑛) + 0.35[(𝐻𝐻𝐻𝐻 𝑆𝑆𝑛𝑛𝑧𝑧𝑒𝑒) − (𝑁𝑁𝑁𝑁.𝐶𝐶ℎ𝑛𝑛𝑜𝑜𝑖𝑖𝑟𝑟𝑒𝑒𝑛𝑛 𝑏𝑏𝑎𝑎𝑒𝑒𝑖𝑖 0 − 18) +(𝑁𝑁𝑁𝑁.𝑃𝑃𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛𝑁𝑁𝑛𝑛𝑒𝑒𝑟𝑟𝑛𝑛) − 1] + 0.21(𝑁𝑁𝑁𝑁. 𝑏𝑏𝑏𝑏𝑏𝑏𝑛𝑛𝑒𝑒𝑛𝑛) + 0.24(𝑁𝑁𝑁𝑁.𝑃𝑃𝑟𝑟𝑒𝑒 − 𝑛𝑛𝑠𝑠ℎ𝑁𝑁𝑁𝑁𝑜𝑜) +0.29(𝑁𝑁𝑁𝑁.𝑃𝑃𝑟𝑟𝑛𝑛𝑃𝑃𝑏𝑏𝑟𝑟𝑦𝑦) + 0.39(𝑁𝑁𝑁𝑁. 𝑛𝑛𝑒𝑒𝑠𝑠𝑁𝑁𝑛𝑛𝑖𝑖𝑏𝑏𝑟𝑟𝑦𝑦)           (4.9) 
 
The difference with the formulas in 2008 (Equations 4.8 and 4.9) compared with the 2011 
figures (Equations 4.6 and 4.7) above are that a secondary school child is weighted more than 
an additional adult (0.39 versus 0.35). This is because any additional adult is weighted as (1-
weight of first adult) with no holding condition that the second adult weighs more than any of 
the children.42.  
 
In comparison, the McClements scale (After Housing Costs for a direct comparison) is as 
follows: 
• Child aged 0-1 – 0.07 
• Child aged 2-4 – 0.18 
• Child aged 5-7 – 0.21 
• Child aged 8-10 – 0.23 
• Child aged 11-12- 0.26 
• Child aged 13-15 – 0.28 
• Child aged 16+ - 0.38 
• First adult – 0.55 
• Second, third adults – 0.45 
• Subsequent adults – 0.40 
 
Comparing the MIS scale to the McClements scale, firstly it is seen that a child has a much 
more varied weighting in the McClements scale. Secondly, the McClements scale 
undervalues the first adult compared with the MIS - the MIS scale assigns a value of 0.63 for 
                                            
42 This issue was raised with Donald Hirsch, who puts it down to the methodology being cost-based. 
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the first adult. Because of the scaling of a couple equal to one, a second adult is therefore 
weighted relatively less compared to the first adult in the MIS Scale; subsequent adults are 
weighted less in the MIS scale than the McClements for adults greater than two. Thirdly, the 
MIS scale weighs secondary school children as much as subsequent adults (0.37), and the 
McClements scale have different values for all children up to 17. Inevitably, given that the 
McClements scale was an econometric analysis from 1977 – the proportion of expenditure in 
1977 will have changed between then and 2012 – the higher relative costs of children in 
recent times will not be accounted for in the McClements scale.  
 
The average difference between the MIS Scale and McClements scale categories is 0.03. 
However, it is the composition of the scales that will alter results – the MIS scale, relative to 
the McClements scale, overvalues the first adult, undervalues subsequent adults, and 
overvalues children up until the age of 16. So although the average difference between scales 
for households (N=106,444) is small, this could just be a result of one scale overvaluing 
certain members and undervaluing others; a couple will be weighted as 1 in all scales.  
 
These calculations, combined with those outlined in Section 4.5.2 can be used to create Table 
4.8, which shows the scale value for every single possible household composition that exists 
in the British Household Panel Survey. The MIS values used are from Hirsch et al. (2012) 
and from the 2008 figures using the Hirsch (2012) approach 43 (see Tables 4.4 and 4.5). 
Pensioners have been ignored for simplicity here, although the value of an additional 
pensioner conveniently lies between the lower and upper ranges of the additional value of a 
child, and has been included in all MIS equivalence scale calculations (see Equations 4.6 to 
4.9). The McClements AHC and MIS 2012/2008 columns all are expressed as a range – this 
is because these scales are more detailed in that differently aged children have different 
weights. 
 
Before analysing Table 4.8, it should first be noted that the ‘HH Size’ column, the household 
size, is double that of any per capita equivalence scale (because one couple is weighted as 1). 
Secondly, the McClements scale and the MIS scale proposed by Hirsch et al. (2012) assigns 
different values for children depending on their age – giving a range of values for which 
respective household compositions can take. Thirdly, the OECD scale and the companion 
                                            
43 Unlike Bradshaw et al. (2008) and Hirsch et al.(2008), applying the Hirsch et al. (2012) methodology, as 
already outlined in this chapter, allows for all compositions to be assigned an MIS value. 
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scale treat children as 14+ as adults. The modified-OECD scale and companion scale are both 
using a child as less than 14 and an adult as 14+, with the modified-OECD scale being 
multiplied by two-thirds to make them comparable in Table 4.8. Conversely, the MIS scale 
and McClements scale differentiate between a child ages 14-15 and a person aged 16+. In 
Table 4.8, for the McClements Scale, a child aged 13-15 has a value of 0.26-28. By taking a 
14 year old as 0.27, an upper bound can be established for the scales where a child is in a 
household - a child aged 13 (scale value 0.26) with all age 14+ members classed as adults.  
 
From Table 4.8 it is clear that the lower bounds are much lower for the McClements scale 
than the MIS scale – this is due to the undervaluing of a child (0.07 versus 0.21 for example 
for a baby in the respective scales). The range is slightly higher for the McClements scale as 
the difference between a baby and a 14 year old is 0.19 and 0.16 for the McClements and 
MIS respectively. The square root method and modified-OECD values are also generally 
much lower than other scales.  
 
However, because of the ranges, it is difficult to compare values across all scales; even more 
so because the McClements scale has a large range due to the sizable differences in 
valuations of children of different ages. It would therefore be useful to test the most popular 
ways of scaling income in the literature against each other – this can be done by creating a list 
of income variables and substituting them in turn in a regression model for income. 
 
4.6 Equivalence Scales: Minimum Income Standard 
The Minimum Income Standard (MIS) procedure developed by Bradshaw et al. (2008) on 
behalf of the Rowntree Foundation is used to robustly define the level that is ‘acceptable’ to 
live at in terms of living standards, based on income. The term ‘acceptable minimum’ has 
been defined as follows by the Joseph Rowntree Foundation (JRF): 
 
 A minimum standard of living in Britain today includes, but is more than, just 
 food, clothes and shelter. It is about having what you need in order to have the 
 opportunities and choices necessary to participate in society. The minimum 
 seeks to exclude items that may be regarded as ‘aspirational’ – it is about fulfilling 
 needs and not wants. (pg. 1). 
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The Joseph Rowntree Foundation is a British social policy and research charity with the aim 
“to identify the root causes of poverty and injustice”44, has developed the MIS by combining 
the views of experts with those of ordinary people using the help of both the Centre for 
Research in Social Policy (CRSP) at Loughborough University and the Family Budget Unit 
(FBU) at the University of York.  
 
Coulter et al. (1992) write: “distributional assessments should also take explicit account of 
social judgements about differences in needs” (pg. 1067). This is true with the MIS - the 
combination of views consists of the ‘expert’ view: the FBU approach (Family Budget Unit) 
including documented guidance and statistics from areas such as consumer expenditure and 
dieticians, and the ‘ordinary view’: this comprises of the CBS (Consensual Budget Standards) 
approach where ordinary people forming different household types discuss in focus groups 
appropriate income amounts for their particular circumstances in order for a consensus 
definition of what Bradshaw et al. (2008) writes “constitutes a minimum” (pg. 3). This 
combination is designed to adequately decide on the goods and services that those living in 
modern Britain should be able to afford, and knowledge regarding basic living requirements 
and expenditure patterns.  
 
In terms of its use, the MIS is to be used for policy decisions, such as those affecting benefits, 
tax credits and the affordability of housing by contributing to debates and discussions within 
Britain. It is also the basis for the ‘Living Wage’. 
 
4.6.1 Composition of the Minimum Income Standard 
In terms of the required minimum income level, this can be seen as being comparable to a 
‘budget’: “The budget is the sum of hundreds of costed items and allowances for activities 
and services.” (pg. 13). As agreed by focus groups, access to education and healthcare, being 
‘socially acceptable’ (this could be in terms of individual or house appearance) and social 
participation are all examples that are key to emotional SWB. When using the MIS as a basis 
for an equivalence scale, one advantage is that ‘social comparison’ is taken account of – the 
equivalence scale takes into consideration the necessity of having enough income to be able 
to satisfy the need to be accepted by society, and to be able to afford at a minimum level the 
required goods and services to ‘fit in’. The importance of ‘choice’ and sustainability is 
                                            
44 http://www.jrf.org.uk/about-us 
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another issue raised by the focus groups. Indeed, the minimum level of ‘acceptable’ living is 
much more than just the requirement to eat, drink and have shelter; it is about both ‘fitting in 
to society’ and long-run SWB, and thus having sufficient income that maintains SWB over 
time.  
 
Weekly food costs in the MIS are based on a basket of items that were deemed to be adequate 
in feeding various household compositions, and then checked by nutritionists to ensure the 
diet was healthy. There was an alcohol allowance but no cigarette allowance. Other factors 
included were council tax and household insurance, and fuel (the provider with the most 
consistent price over the UK was chosen as the contributor to the scale). 
 
‘Housing type’ used by Bradshaw et al. (2008) uses rental social housing as the minimum 
standard of ‘acceptable’ housing (pg. 20). Suitable dwelling sizes were assigned to each 
household type, e.g. a single adult is assigned a 1-bed, mid-terrace ground floor flat, whereas 
a couple with three children is assigned a 4-bed house. This is then used to calculate 
budgetary requirements and associated costs such as fuel and housing costs. 
 
Because the equivalence scale differentiates between pensioners and non-pensioners and also 
includes childcare, factors such as winter fuel allowance and child credits can be included. So, 
all incomes and costs that are specific to each family can be accounted for. 
 
4.6.2 MIS Budget Comparisons 
MIS budgets for each household lie between the average expenditure from equivalent family 
sizes in the Food and Expenditure Survey and higher than the spending of those families on 
benefits or living in social housing (pg. 38). All groups, apart from coupled pensioners 
receiving Pension Credit would not receive enough from benefits and credits alone to achieve 
the MIS levels, and all individuals except for a lone parent with no childcare costs could 
achieve the MIS working at minimum wage. Furthermore, “MIS budgets are well below 
median income levels, but higher than the 60 per cent of median income poverty” (pg. 38). 60 
per cent of the median income is generally accepted as an effective measure of poverty 
(recommended by the 1998 Eurostat Task Force), and here it is the case that the MIS levels 
are well above this level. 
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4.6.3 Advantages of the 2008 MIS Equivalence Scale 
There are a number of key advantages to using the MIS scale and an equivalence scale based 
on this data. First of all, economies of scale are accounted for. This is done using 
“participants’ own experiences” (pg. 11)45 and therefore the MIS has empirical support in 
determining equivalised income amounts for different households. Expert evidence was also 
provided on the economics of scale for fuel and food costs. 
 
Although designed with poverty in mind, calculated budgets are “intended to be suitable for a 
general population, not just the ‘poor’” (pg. 6). Focus groups used to derive the scale were 
representative of the population. Hence, application of the MIS equivalence scale to a 
representative sample from the general population – the BHPS – is justified. Furthermore, 
data is applicable to England, Scotland and Wales, despite data being collected in the 
Midlands. Checks were done to ensure that results could be extrapolated to further regions of 
Britain (pg. 15).  
 
A significant advantage of the MIS is its attention to detail in terms of budgetary composition 
over other scales. As well as those listed in Section 4.6.1, reminders were given to 
participants (pg. 14) that budgets should apply to every individual (whether employed or 
unemployed) and should not take into consideration the living standards of other countries. 
Furthermore, regional disparity in costs, apart from housing costs, were minimised by using 
national chains to collect more than 90 per cent of the budget (pg. 15).  
 
The BHPS includes two equivalence scales, one before housing costs and one after housing 
costs46. However, these derived scales for households use the McClements Scale (1977), 
which has a number of flaws including not allowing for childcare costs, no economies of 
scale for children and not differentiating between pensioner and non-pensioner needs47. The 
year of the development of the scale also means that it does not paint a realistic picture of UK 
expenditure. Moreover, ‘housing costs’ are assumed to be similar in all areas, as scaling 
values do not differ area to area. The MIS scale includes childcare and travel costs as well as 
                                            
45 All page references refer to Bradshaw et al. (2008). 
46 https://www.iser.essex.ac.uk/bhps/documentation/pdf_versions/volumes/bhpsvola.pdf. last accessed 10th 
March 2016) 
47 Although equivalence scales are not too common in the literature, Dolan et al. (2011) and Charlwood (2015) 
use this scale. 
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housing costs, and therefore offers a more realistic picture of income values in a regression 
model.  
 
Furthermore, the MIS scale is specific for ‘disposable income’ – it calculates the required 
disposable income to maintain a certain standard of living. Indeed, Peasgood (2007) writes 
that if the relationship between net and gross were similar between individuals, then the 
choice of which to use would not matter. However, “net-gross relationship may differ 
between individuals” (pg. 5), due to “the deviation between gross and net income is 
potentially linked to other important variables” (pg. 5). This is supported by the OECD 
(2013), who write: “it is desirable to have information on net income” (pg. 147). These 
thoughts, alongside the views of Lorgelly and Lindley (2008) who note “net income provides 
a more accurate reflection of economic status and purchasing power” (pg. 253), means that it 
is important to consider net over gross income in models of SWB, and that the choice may 
provide different outcomes when applied to SWB models and then to income compensation 
valuations. This will be compared throughout the remainder of this thesis, where analysis of 
gross income versus net equivalised income will be conducted (see in particular Sections 
4.10.1, 5.4.1, 6.6 and 6.7). A further concern with the literature that can be rectified here is 
that the McClements scale is often applied to all types of income data, for example, in Dolan 
et al. (2011) the scale is applied to gross income, but Lorgelly and Lindley (2008) apply the 
scale to net income. This is a concern given the distributional differences between gross and 
net income mentioned by Peasgood (2007). 
 
‘Employment status’ is often seen to be an important variable in SWB literature. The budget 
requirements do not account for employment status: that is, they are calculated incomes 
figures for which it is unacceptable to live below, based on the summation of total labour and 
non-labour income (the summation of all income that an individual or household receives). 
But, out-of-work benefits are a long way below MIS estimates (pg. 35) for both single people 
and couples with children. A common problem in the SWB literature is that of collinearity 
between independent variables. By using MIS scaling and thus equating incomes that are 
deemed to be equivalent, there will be a better understanding of how income affects those 
that are unemployed and those with low incomes, which may better model the relationship 
between income and SWB.  
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A final advantage for modelling purposes is that both the income variable from the BHPS and 
the 2008 MIS equivalence scale account for total non-labour and labour income received and 
not just that received from labour. This gives a more realistic picture and also gives more 
accurate results as both income and the equivalence scale are taking into account the same 
factors, thus essentially dividing the total income for living by the estimated costs of living. 
This becomes even more important when realising that both the MIS scale of income and the 
household incomes reported in Levy and Jenkins (2012) refer to disposable (or net) incomes. 
 
4.6.4 Limitations of the 2008 MIS Equivalence Scale 
Although there are many advantages of the 2008 MIS equivalence scale over the scaling 
approach that current authors employ, there are also a number of limitations that need 
investigation. These limitations are not necessarily constrained to just the MIS scale; in fact, 
many of the following limitations will apply to all equivalence scales. 
 
First of all, circumstances will vary across individuals. Therefore, the MIS is defined as a 
level that is socially unacceptable for anybody to live, as opposed to an acceptable level for 
every individual to live. It is easier to agree on the former, as the latter is individual specific. 
In other words, although the scale equates income at a particular standard as defined by the 
MIS, the distribution of income may not be the same if a different reference point was chosen, 
for example, a ‘comfortable’ life, for instance.  
 
Secondly, the MIS in its current form can only be calculated for single unit households - a 
household that comprises “a single adult or couple plus any dependent children”. (Bradshaw 
et al., 2008). For example, a couple living with a single person would not be assigned an 
income value at which they needed to cumulatively earn to reach the MIS level (this problem 
is minimised when it is observed that only 12 single parents in the BHPS panel are living 
with another couple – this reduces the effects of a scaling error significantly). Furthermore, 
couples with only one pensioner cannot be given an MIS value. The extent to which this 
could affect results in this thesis is dependent on the composition of the BHPS sample. Many 
single unit households could mean that it is possible to remove all non-single units from the 
survey. Alternatively, it is also possible to develop equivalence scale values from the current 
ones. This can be addressed in two ways. Either by excluding these households from the 
survey, or by developing a new value of scaling for those that are not covered by the MIS 
scale. 
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Participants in the MIS process were reminded that the incomes calculated should be based 
on “Britain today” (pg. 14). Although the general inflation rate devaluing incomes over time 
is not a problem given that real household incomes (incomes are deflated using monthly RPI 
data in this thesis) will be used in the calculations when combined with the equivalence scale, 
the problem lies in the make-up of the previous year’s budgets. For example, if childcare 
costs have increased at a faster rate than inflation, when the equivalence scale is used on data 
for previous years, this will unfavourably weight those with children higher than they should 
be, relative to those without children. This could also be the case with food bills. If food 
prices have increased more rapidly than the general inflation rate, those with bigger 
households (or where households consume more food) will again receive an artificially 
unfavourable weighting. This is because if food prices have risen at a higher rate than 
inflation, food will make up a larger percentage of a household’s budget than in previous 
years. Using the same equivalence scale values each year is making the assumption that the 
same proportion of the household budget is spent on the same resources each year, although it 
is difficult to say exactly how fair this assumption is. Even so, any equivalence scale will 
have to be applied to every Wave of data, and hence the MIS equivalence scale is still 
preferable to the McClements scale for example, which dates back to 1977. 
 
Costs of disability, special health requirements and ethnicity needs are, however, not 
accounted for. Also, the MIS assumes that individuals have public transport to meet their 
transport needs. This may not always be the case in rural areas. Nevertheless, the MIS scale 
still has the advantage in that it is more detailed than other equivalence scales in terms of 
what it accounts for, and is also more relevant to the UK than any other equivalence scale. 
 
The ages of children have been assumed to fit precise criteria. With one child in the house, 
the assumed age of that child is 0-1, for two children it is one aged 2-4 and one of primary 
school age, three children is assumed to be 2-4, primary and secondary, and four children is 
assumed to be 0-1, 2-4, primary and secondary. This assumption is unlikely to be satisfied in 
practice.  
 
Finally, although a point that is true of all equivalence scales, it is an implicit assumption that 
income is shared equally between members of the household. This is because each individual 
is assigned a particular value based on the ratio of household income to the equivalence scale, 
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that is the same for all household members. The counter argument here however is that a 
family will be likely to distribute the income in the household to ensure an equal level of 
SWB is obtained from this income. As a regression model assumes the income effect on 
SWB is constant, this assumption may not be problematic. 
 
Overall, it can be seen that the 2008 MIS scale, despite a number of limitations, has a number 
of key advantages over other scales, including being suitable for disposable income and 
taking into account household size and composition. Furthermore, most of the limitations for 
the MIS scale apply to all other equivalence scales, which strengthen the position of 
justifying the MIS scale over competing scales. 
 
4.7 Equivalence Scales: Before Housing Costs 
Before equivalence scales can be compared, this study needs to make note of the difference 
between the inclusion and exclusion of housing costs in equivalence scale calculations. This 
is to ensure that like-to-like comparisons between equivalence scale values for different 
household compositions are conducted. Before housing costs (BHC) will apply equivalence 
scale values to income that has not removed housings costs, with the alternative after housing 
costs (AHC) removing all housing costs before the scale is applied. The 2008 MIS scale 
conducted ‘before housing costs’. Many scales, such as ‘per capita’ or ‘square root’ will not 
differentiate between BHC and AHC; in other words, these scales will just be applied to 
income, irrespective of whether housing costs are included or excluded. Because of this 
difference, would be sensible to compare equivalence scale values, for both BHC and AHC, 
for all of the different equivalence scale methods. As mentioned in Section 4.4.2, the reason 
for the comparison of equivalence scale values is to determine whether using alternative 
equivalence scales makes a difference empirically, even though this thesis argues for the use 
of the MIS scale for its theoretical advantages, if there is little difference in values when 
applied to BHPS data, the choice of equivalence scale is essentially arbitrary. This argument 
also applies to the 2012 MIS scale in Section 4.8. 
 
Different household composition values for the BHC methodology can be compared in Table 
4.2. The values that the McClements scale and the OECD-modified scale would assign to 
given households for a particular structure have been calculated here, and MIS scale using 
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2008 data for comparison has also been included 48 . This step is to analyse the main 
differences between all potential equivalence scales. Table 4.2 uses the list of compositions 
found in Bradshaw et al. (2008), with costs referring to BHC, and the “+” in column 
‘Household Composition’ referring to additional children in the household (See Section 4.6.4 
for the age breakdowns assumed for these compositions). 
 
 
Table 4.2: Comparison of equivalence scales, before housing costs. 
 
From Table 4.2 it can be seen that when childcare is included in the MIS scale, the Square 
Root, McClements and OECD-modified scales imply far smaller costs relative to the MIS 
scale – the ‘per capita’ scaling is surprisingly not far off the MIS scale (the reason for its 
similarity with the MIS scale is that it reduces income faster than the other scales) given that 
it does not take account of size or composition of the household - and apart from the very low 
allocation for a single person, is the closest fit with the MIS scale. As well as taking into 
account economies of scale and more accurate childcare costs, the MIS scale has the 
advantage of being based on UK-specific data that is up to date. Hagenaars et al. (1994), who 
                                            
48 https://dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/3465/1/2226-income-poverty-standards.pdf (last 
accessed 16th March 2016) 
 
Household 
Composition 
Per 
capita 
Square 
Root 
McClements 
BHC 
OECD-
modified 
MIS BHC 
(2008) 
Single 0.5 0.71 0.61 0.67 0.69 
Single + 1 1 1 0.7 0.87 1.37 
Single + 2 1.5 1.22 1 1.07 1.83 
Single + 3 2 1.41 1.25 1.27 2.18 
Couple 1 1 1 1 1 
Couple + 1 1.5 1.22 1.09 1.2 1.62 
Couple + 2 2 1.41 1.39 1.4 2.11 
Couple + 3 2.5 1.58 1.64 1.6 2.46 
Couple + 4 3 1.73 1.73 1.8 2.82 
Single pensioner 0.5 0.71 0.61 0.67 0.61 
Couple pensioner 1 1 1 1 0.86 
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developed the OECD-modified scale, used micro-data from the European Community in 
order to compare figures across different countries, and the McClements scale was developed 
in the 1970’s – providing further evidence that the MIS scale is more appropriate for BHPS 
data. Furthermore, the MIS scale adjusts for pensioner standards of living – it is shown by 
Bradshaw et al. (2008) that pensioners need a smaller income to support themselves and 
hence have a lower scaling value. The other approaches do not distinguish between 
pensioners and non-pensioners.  
 
4.7.1 Equivalence Scales: After Housing Costs 
As mentioned previously in Section 4.7, as well as BHC (Before Housing Costs), there are 
scales that take into account housing costs. These are known as After Housing Cost (AHC) 
equivalence scales. Cost of housing, such as rent and mortgage payments, may not reflect the 
overall ‘enjoyment’ from living. Therefore, housing costs can “be deducted from any 
definition of disposable income” (DWP, 2008, pg. 184).49 Furthermore, some areas of the UK 
are more expensive than other areas, and thus deducting housing costs ensures a fairer 
comparison between disposable, or net, incomes. If this is not included, there could exist a 
situation where incomes are rising (due to higher Housing Benefit for example) to cover 
higher renting costs, but the costs are not accounted for in the income data used. As an 
example, if all incomes rose by £200 in time period t+1, but all mortgage and rent payments 
also went up by £200 in t+1, a household will not be any better off compared with time 
period t – removing household costs in period t+1 would give an income equal to that of time 
period t (in nominal income terms) which would give a more accurate representation of 
income and its effect on SWB. One issue that needs to be mentioned however is that a higher 
rent or mortgage may be a sign of an increased standard of living, and deducting rent from 
disposable income would exclude this benefit from the model. 
 
Whilst the McClements scale includes an after housing cost (AHC) scale, the OECD scale 
does not. However, the DWP has developed a ‘companion OECD scale’ that alters the 
modified-OECD scale to incorporate housing costs as well as childcare costs, and is used for 
government studies such as the HBAI. Table 4.3 below shows a comparison of these values. 
An alternative to the 2008 MIS scale, taken from Hirsch et al. (2012) has been used, as 
Appendix Two (pg. 56) from Hirsch et al. (2012) gives calculations for minimum budgets 
                                            
49 http://statistics.dwp.gov.uk/asd/hbai/hbai2008/pdf_files/appendices/appendix_2_hbai09.pdf 
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after housing costs, whereas Bradshaw et al. (2008) use before housing costs. Furthermore, 
the 2012 MIS scale taken from Hirsch et al. (2012) allows for different weights to be given to 
children of difference ages – as can be seen from the first column in Table 4.3 compared with 
the first column from Table 4.2. The remaining differences between the 2008 MIS scale and 
the 2012 MIS scale developed by Hirsch et al. (2012), and why the latter is preferable, will be 
explained in the next section. 
 
 Companion 
OECD 
MIS AHC 
(2012) 
McClements 
AHC 
Square 
Root 
Per Capita 
Couple 1 1 1 - 1 
Single 0.58 0.63 0.55 - 0.5 
Couple 
 
1 0.79 1 - 1 
Single pensioner 0.58 0.52 0.55 - 0.5 
Baby 0.20 0.21 0.07 - 0.5 
Pre-school 0.20 0.23 0.18 - 0.5 
Primary 0.20 0.28 0.21-0.23 - 0.5 
Secondary 0.20 0.37 0.26-0.28 - 0.5 
Table 4.3: After Housing Costs comparison of equivalence scales 
 
The square root scale weights individuals differently depending on their position within the 
family, and therefore the addition of one extra member cannot be assigned a value (See Table 
4.2 for square root values of different household compositions, although these are simply 
calculated as �𝐻𝐻𝐻𝐻 𝑠𝑠𝑖𝑖𝑠𝑠𝑠𝑠
2
).  
 
Table 4.3 shows that the MIS scale values children a lot higher than other scales (with 
exception to the per capita scale which values all members equally) – this was also seen with 
BHC approach in Table 4.2. When housing costs are excluded from income, it can be seen 
that the companion scale and McClements scale underestimate the value of a single adult 
compared with the MIS scale. Again, this is seen with BHC calculations in Table 4.2. 
Furthermore, it can be seen from both Table 4.2 and 4.3 that there are large variations in 
scales for all various household members. This suggests that the equivalence scale used will 
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have a large potential impact on income value disparities, making the decision of which scale 
to use a pertinent one. 
 
4.8 2012 MIS Scale (Hirsch et al., 2012) 
As has been seen, the MIS scale as calculated by Bradshaw et al. (2008) has a number of key 
advantages over other equivalence scales described in Section 4.6.3, such as allowing for 
household composition, economies of scale, pensioner costs and childcare costs. However, 
there are a number of limitations of the 2008 MIS scale as outlined in Section 4.6.4, although 
in general these apply to all equivalence scales. The MIS scale proposed by Hirsch et al. 
(2012), with data from 2011, has several advantages over the Bradshaw et al. (2008) scale. 
The aim of this section is to show that a number of the limitations discussed in Section 4.6.4 
have been rectified. 
 
Firstly, this scale gives different weights for children of different ages. The Bradshaw et.  al 
(2008) MIS scale makes assumptions on the ages of the children, which means that although 
comparisons can be made between equivalence scales as in Table 4.2, the comparisons can 
only be made for these particular compositions. As noted in Section 4.6.4, a couple +3 is 
assumed to be three children, aged 2-4, one in primary school and the third in secondary 
school. It is unlikely that many households will fit this precise criterion. The result of this is 
that more accurate weights can be assigned to households, as no assumptions need to be made 
about the ages of children – a precise weight can now be calculated for all households with 
varying children ages. This is advantageous as the BHPS provides ages of all children in the 
household, and thus the MIS scale for children in a household is easily computable.  
 
Secondly, the different weights per member of the household mean that more households can 
be included in the study. This means that households that do not fit into single-unit 
households, for example those listed in Table 4.2, can have values calculated for them, which 
means that adults as well as children can be given actual weights. As noted in Section 4.6.4, 
those households that had a couple living with an adult did not fit into any category listed in 
Bradshaw et al. (2008), and hence could not be assigned a value. Now, each additional adult 
can be given a weighting of (1-0.63) = 0.37. This is how other scales such as the OECD scale 
work – each additional adult is given a weight equal to that of the second adult – economies 
of scale are thus still taken into consideration as any additional adult brings the average 
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weight down. This means that every household in the BHPS can now be defined in terms of 
an equivalence scale and no households need to be excluded from the dataset. 
 
Thirdly, a limitation of not only the 2008 MIS equivalence scale but of equivalence scales in 
general is that the scales are used for all years of the panel, and hence may become inaccurate 
when used on non-2008 (or the year that the scale based its data on) income data. Although 
this is of course more accurate than using a McClements scale or OECD scale which uses 
data from the 1970’s and the 1990’s respectively, it would be useful to correct for this issue 
as much as possible. Now, it was noted in Section 4.6.4 that different rates of change in food 
prices and other elements of the budget of a household would affect the equivalence scales. 
Of course, if childcare costs rise relative to other costs, a household with children will require 
a relatively higher income. Therefore, the best course of action to test for this is to find out 
these costs for different years and calculate the equivalence scale in an identical way to 
Hirsch et al. (2012). Hirsch provides this author the underlying data so that the scales could 
be calculated from this data for 2008 to 2011. Table 4.4 and Table 4.5 show the values 
calculated from this data (LP refers to lone person – equivalent to an individual):
  111 
 
 
          Baby                Pre-school             Primary            Secondary    
Year Couple LP Couple LP Couple LP Couple LP 
         2008 0.22 0.2 0.24 0.23 0.3 0.28 0.39 0.39 
2009 0.22 0.21 0.24 0.24 0.3 0.28 0.4 0.4 
2010 0.21 0.21 0.23 0.23 0.28 0.28 0.37 0.38 
2011 0.21 0.21 0.23 0.23 0.28 0.28 0.37 0.39 
Table 4.4: Comparison of MIS equivalence scale values for different years, for children of different ages, for a couple and a lone parent.  
 
Year Single Couple Single Pensioner Couple Pensioner 
2008 0.65 1.00 0.51 0.80 
2009 0.63 1.00 0.52 0.80 
2010 0.63 1.00 0.52 0.80 
2011 0.63 1.00 0.52 0.79 
Table 4.5: Comparison of MIS equivalence scale values for different adult compositions for different years 
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It is required that the values of the equivalence scales for the respective household member 
for different years show as little variation as possible if the limitation of an equivalence scale 
not necessarily being applicable for all waves to be minimised. Large differences would 
indicate that the equivalence scale values used in one year are not necessarily true of other 
years, which would provide an issue in how to scale older Waves of the BHPS. From Tables 
4.4 and 4.5, it can be observed that there is a slight decrease in the value of a single person, a 
pensioner couple, and a child to all couples. Despite this, the changes here are very small. For 
lone parents, child equivalence values did not change significantly. The economy saw large-
scale changes over this time period. Food bills rose by 15 per cent and clothing bills by 12 
per cent. Social participation costs went up by 23 per cent and childcare by 9 per cent (Hirsch 
et al., 2012). Despite these differences in relative prices, the figures from Tables 4.4 and 4.5 
shows that equivalence scales do not show much variation when the correct costs are used. 
This benefits the current study as it shows that over a period of large price shocks both 
relatively and nominally, the required income to maintain a particular standard of living 
adjusts accordingly, such that the equivalence scales remain remarkably constant. 
 
Therefore, it has been shown in this section that rather than having to assume a constant 
equivalence scale for simplicity over all of the years of the BHPS, the MIS scale is stable 
over a period of large relative price variation for UK-specific data, and thus supports its use 
over a longer time period. There is no information to suggest that alternative equivalence 
scales have the same feature. Taking all of this into account, the MIS scale has been argued to 
be the most theoretically robust equivalence scale, particularly for BHPS data, as panel data 
is from the UK. The 2012 MIS equivalence scale helps to correct for a number of limitations 
from the 2008 MIS scale (Section 4.6.4), with the 2008 MIS scale already having many 
advantages over the other equivalence scales used in the literature (Section 4.6.3). The next 
stage is to assign an equivalence scale to all households in the BHPS before modelling 
income for SWB can occur - all households in the BHPS study will fit into one of the criteria 
for household composition given in Table 4.3, and therefore a major issue related to the MIS 
scale is reduced.  
 
4.9 Equivalence Scale Results 
Now that all equivalence scale values have been calculated for all households in the dataset, 
the next stage is to see how the differences in equivalence scale values affect the income 
variable. The aim in this section is to compare the income variable in terms of coefficient 
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magnitude, sign and significance. There are two reasons for this. Firstly, it will give an early 
indication as to the effects of income on SWB, before factors such as anticipation and 
adaptation and endogeneity are introduced. Secondly, a disparity between income magnitudes, 
signs and significance levels would indicate that the choice of equivalence scale is an 
important factor. This would support initial thoughts displayed in Tables 4.3 and 4.7. 
 
Although the models will be explained later in more detail, a brief overview of the three 
models used in this section will first be given. The pooled OLS model is a model of the form: 
 
𝑦𝑦𝑖𝑖 = 𝛽𝛽1 + 𝛽𝛽2𝑥𝑥𝑖𝑖 + 𝜀𝜀𝑖𝑖                            (4.10) 
 
where 𝑦𝑦𝑖𝑖 is the dependent variable (life satisfaction in this section), 𝑥𝑥𝑖𝑖 is a set of explanatory 
variables, and 𝜀𝜀𝑖𝑖 is an error term. The ‘pooled’ term refers to more than one time period, but 
with a survey that does not contain longitudinal data in the sense of following particular 
individuals. A fixed effects panel model allows for unobserved heterogeneity and uses data 
that is both cross-sectional and time series: 
 
𝑦𝑦𝑖𝑖,𝑛𝑛 = 𝛽𝛽1 + 𝛽𝛽2𝑥𝑥𝑖𝑖,𝑛𝑛 + 𝑢𝑢𝑖𝑖 + 𝜀𝜀𝑖𝑖,𝑛𝑛              (4.11) 
 
where 𝑢𝑢𝑖𝑖 is the unobserved individual effect, and the model has the assumption that 𝑢𝑢𝑖𝑖 and 
𝑥𝑥𝑖𝑖,𝑛𝑛 are correlated. In contrast, an ordered model is one that takes account of the ordered 
nature of the dependent variable. See section 6.2 for a detailed look at ordered panel models. 
 
Table 4.6 shows a comparison of coefficients, using a pooled OLS, fixed effects and ordered 
logit fixed effects50– using the dependent variable ‘life satisfaction’ with the same control 
variables as Table 4.9 (with health dummies of H1 to H5 based on the BHPS variable 
MLSTAT, with H1 equal to excellent health and H5 equal to poor health), but only the 
income coefficients, t-statistics and significance levels have been given here. The first three 
measures of income are the most frequent in the literature, and have been included for 
comparative reasons by adjusting income based on the respective scale. As mentioned in 
Section 4.3, the logarithmic form of income is commonly used in a regression model, 
however for comparison of both the nominal and logarithmic form of MIS income have been 
                                            
50 The fixed effects and ordered probit fixed effects will be explained in Chapter 5 and Chapter 6 respectively. 
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included here. Household incomes are in gross and logarithmic form unless stated otherwise 
(the MIS income is equivalised net income), as this is the most common method in the 
literature. When logarithms have been used to transform income, the prior step is to add 1 to 
income in order to allow for income values of 0 (the logarithm is 0 is undefined), and the 
logarithm of 1 is equal to 0 (ensuring income transformations begin from 0). As discussed, 
the MIS scale aims to remove the large costs such as taxation, rent/mortgage and water costs 
in an attempt to make it easier to compare the true impact of income on SWB. The MIS scale 
of income is calculated, for household incomes, as: 
 
𝐸𝐸𝐸𝐸𝑢𝑢𝑛𝑛𝐸𝐸𝑏𝑏𝑜𝑜𝑛𝑛𝑛𝑛𝑒𝑒𝑖𝑖 𝐼𝐼𝑛𝑛𝑠𝑠𝑁𝑁𝑃𝑃𝑒𝑒 = 𝑛𝑛𝑠𝑠𝑛𝑛 𝑖𝑖𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑠𝑠−ℎ𝑖𝑖𝑜𝑜𝑠𝑠𝑖𝑖𝑛𝑛𝑜𝑜 𝑖𝑖𝑖𝑖𝑠𝑠𝑛𝑛𝑠𝑠−𝑤𝑤𝑤𝑤𝑛𝑛𝑠𝑠𝑤𝑤 𝑖𝑖𝑖𝑖𝑠𝑠𝑛𝑛𝑠𝑠
𝑠𝑠𝑒𝑒𝑜𝑜𝑖𝑖𝑒𝑒𝑤𝑤𝑒𝑒𝑠𝑠𝑛𝑛𝑖𝑖𝑠𝑠 𝑠𝑠𝑖𝑖𝑤𝑤𝑒𝑒𝑠𝑠             (4.12) 
 
Income-adjusted 
Measure 
Pooled OLS Fixed Effects Ordered Logit F.E. 
Log(HH) 0.2032 (5.71)*** 0.0014 (0.38) 0.0054 (1.38) 
Log(HH/n) 0.041 (11.03)*** 0.010 (2.46)* 0.020 (4.87)*** 
Log(HH/sqrt(n)) 0.031 (8.34)*** 0.0055 (1.40) 0.013 (3.14)** 
Log (net HH) 0.035 (6.77)*** 0.0078 (1.27) 0.017 (3.11)*** 
Log(net/HHsize) 0.071(13.40)*** 0.026 (3.94)*** 0.052 (4.43)*** 
MIS 2.78e-6 (10.89)*** 6.16e-7 (2.13)* 1.04e-6 (3.41)*** 
Log(MIS) 0.076 (14.32)*** 0.0280 (4.47)*** 0.039 (6.05)*** 
Log(McClements AHC) 0.012 (12.60)*** 0.008 (5.03)*** 0.015 (6.53)*** 
Log(Modified OECD) 0.019 (12.52)*** 0.013 (4.32)*** 0.023 (5.99)*** 
Log(Companion) 0.014 (11.08)*** 0.010 (4.25)*** 0.022 (6.25)*** 
Table 4.6: A comparison of coefficients on measures of income for different estimators and 
their t-statistics. *, ** and *** represent significance at the 5%, 1% and 0.1% level 
respectively. 
 
Initial results in Table 4.6 offer a number of key insights into the similarities and differences 
of changing the way in which income is scaled. These have been summarised as follows: All 
methods of scaling income, when a pooled OLS regression is run, show highly significant 
income coefficients.  
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Secondly, all models that use gross equivalised income (all those besides MIS, log MIS and 
log(net) are more statistically significant compared with the top three approaches to scaling 
that also use gross income. This would suggest that even where authors prefer to use gross 
income, an equivalence scale shows a much different (plus stronger) relationship with life 
satisfaction. Although a stronger relationship is not an indicator that it is preferable 
(McCloskey and Ziliak, 2009), it does show that regression results are significantly different 
when equivalised and non-equivalised income are used. 
 
Where equivalence scales are not used, the logarithm of net income is more significant than 
the logarithm of gross income in their equivalent form (comparing gross versus net, and gross 
per capita versus net per capita). However, there is not a large difference in significance 
levels of all income that has had an equivalence scale applied. Hence, the main reason behind 
using the MIS scale over other equivalence scales is theoretical; based on the advantages of 
this scale over other scales already outlined in this chapter.  
 
When no equivalence scales are used, i.e. the logarithm of household income, which is 
popular in many current studies, income is only significant in the pooled panel model, and 
insignificant for both the cardinal and ordinal fixed effects panel models. The significance of 
the income variable increases when the number of people in the household is controlled for. 
Indeed, by accounting for economies of scale and household costs and composition, it can be 
concluded that this reflects the nature of income and explains its effect on life satisfaction 
more strongly than the logarithm of household income, in terms of statistical significance. 
This could help to explain the general consensus in the literature that income is not as 
positively correlated with happiness as might be expected; perhaps it is, but it is being treated 
incorrectly, and would suggest that the papers that have indeed used equivalence scales 
should be favoured over those that have not. 
 
Given that, when the income variables are interchanged the significance changes, the next 
logical steps would be to compare the correlations across income variables, and to then test 
the significance of other variables in the model for different income measurements.  
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4.9.1 Correlations between Income Variables 
Table 4.7 below expresses the pairwise correlations between income variables. All income 
variables have been calculated by taking the logarithm of gross or net income (depending on 
how the equivalence scale is defined) and then this value is divided by the equivalence scale 
values, which are dependent on household composition. For example, ‘HH Size’ uses the 
logarithm of gross household income and then divides by the number of individuals living in 
the household. 
 
 Log(MIS) Log(net) McClements Companion HH Size 
Log(MIS) 1     
Log(net) 0.7482 1    
McClements 0.1625 0.2913 1   
Companion 0.2058 0.3002 0.9124 1  
HH Size 0.1871 0.3327 0.8918 0.9817 1 
Table 4.7: Pairwise correlations between equivalised income variables. 
 
Unsurprisingly, correlations between scales that use net income (MIS and net) are strongly 
positively correlated. This is also seen with the remaining measures of income that all use 
gross income in their calculations. This is an interesting observation given that despite strong 
pairwise correlations in cases where the underlying distribution of income is the same, there 
are strong differences between significance levels and coefficient magnitudes when included 
in a regression model. 
 
4.9.2 Significance Levels of Non-Income Variables 
Here, fixed effects panel models are estimated, with the only difference being a change in the 
income variable used. These are the same as in Table 4.6. The reason for the choice of this 
model is that, unlike in an ordered model, coefficient magnitudes can be compared. These 
models will be explained further in this thesis – results here are to give an early indication of 
both expected results and potential areas of concern in the data. 
 
In the model, if a set of dummy variables are to be included, one needs to be dropped as it 
acts as the ‘base’ variable, where all other categories of the dummy variable are compared to 
the ‘base’ case. When regional dummies are included, ‘rest of north’ was the dummy variable 
omitted, with the remaining 17 (out of 18) dummies included, but the results are not 
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displayed below. Age, up to ‘age cubed’ has been included based on analysis of the age 
variable in Section 2.5.3, and all other variables included in the model have also been shown 
in the literature to have a highly significant effect on SWB. Dummy variables for all 
education levels have been included but the only variables displayed here are ‘First’ and 
‘Higher’ degrees – the base case is having none of the listed qualifications. The key issues 
and points raised from Table 4.9 can be expressed as follows: 
 
Results from Table 4.9 are consistent with both the literature and expectation – health is 
highly positively correlated with SWB, married people are happier, employed and self-
employed people are happier than those unemployed, and so on. Furthermore, coefficients in 
Table 4.9 (in terms of magnitude and significance) are fairly robust to the regression model 
structure, in both this thesis and the literature. Signs are also fairly consistent across all 
models. 
 
In Table 4.9, there are a number of variables that have different signs (and thus, 
unsurprisingly, significance levels). These are seen on education variables (other ones besides 
the two degree variables were included in regressions, but excluded in the table) and 
widowhood. For education, this is common in the literature, as explained in Section 2.5.4, 
studies are undecided on its significance. Indeed, Section 5.4 shows that different estimators 
give different results in terms of statistical significance, even on the same BHPS set of data. 
A pertinent question, then, is; why is it the case that obtaining a degree (or any form of 
education) does not show consistent effects on SWB? This will be examined further in both 
Chapter 5 and Chapter 6. For common, basic measurements of income such as HH income, 
HH income per capita and per square root capita the coefficients of the explanatory variables 
are almost identical. There appears to be a larger difference in coefficient magnitudes and 
significance levels when comparing gross versus net income scales. Furthermore, there are 
larger differences between the common equivalence scales – the MIS versus the McClements 
and companion OECD scale. Not only are the differences with the education variables as 
mentioned above, but also on marital status and employment status. This could suggest that 
WTP valuations are significantly altered, given that WTP relies on the ratio of coefficients 
(one of which being income). This is a result of Table 4.6 showing that income coefficients 
vary dependent on the scaling used, as well as Table 4.9 showing discrepancies between 
coefficient magnitudes of non-income variables. 
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4.10 Conclusion 
This chapter has several aims. Firstly, as discussed throughout the thesis so far, because of 
the importance of income in SWB literature, one aim of this chapter is to analyse the ways in 
which income is used and how it is scaled – it is found that there is no consensus in how 
income is included in a model of SWB – it exists in many forms that include measures of 
relative income, and various ways of scaling income that include equivalence scales.  
 
Secondly, an additional aim is to show that the way in which income is scaled matters 
empirically. Although the full effects of these differences will become clearer once WTP is 
calculated from the beginning of Section 6.7, the work presented here shows that both income 
and non-income coefficients vary depending on the scaling chosen. In particular, non-income 
variable coefficients (variables taken from Chapter 2) vary greatly when comparing current 
equivalence scales and the MIS scale, as introduced in this chapter. The MIS scale is 
introduced in two stages. Firstly, the MIS equivalence scale developed by Bradshaw et al. 
(2008) and its advantages over other equivalence scales are considered in depth. It is seen that 
the MIS scale is highly suitable to the British Household Panel Survey, with a number of key 
advantages such as taking account of the household size and composition, economies of scale, 
looking at a representative sample of the United Kingdom, taking into account updated costs, 
and also the differing costs of pensioners. This thesis argues for two relevant factors to be 
considered in future work. Firstly, as the scaling of income when included in a regression 
model affects the magnitude and interpretation of empirical results, authors should be 
encouraged to consider the way in which income is scaled as regression results are altered 
significantly. This is further supported by the work presented in Section 6.7 on WTP. 
Secondly, the MIS scale is theoretically stronger than other scales. Despite this, there are a 
number of limitations to the equivalence scale of Bradshaw et al. (2008), for example that the 
ages of children exist in pre-defined groupings. However, any limitations of the 2008 scale 
can be rectified using Hirsch et al. (2012) with a high level of success, and thus supports the 
use of the MIS scale in the form shown in this chapter. Furthermore, this scale, using Levy 
and Stephens (2012), is based on net incomes. This chapter shows that net incomes are more 
highly correlated with SWB than disposable incomes. 
 
The next chapter of this thesis uses the MIS equivalence scale outlined here in a more 
detailed modelling specification – as is first done by introducing anticipation and adaptation 
effects in Chapter 5 with the MIS income variable used, as well as contributing to the 
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literature in terms of anticipation effects of education. This will then lead to the use of two 
topics covered in this chapter, instrumental variables and WTP in Chapter 6, where the 
robustness of WTP with regards to SWB and the explanatory variables used so far in this 
work are analysed.  
 
4.11 Appendix 
 
Adults 1 1 2 1 2 1 3 
Children 0 1 0 2 1 3 0 
Modified OECD 0.67 0.87 1 1.07 1.2 1.27 1.33 
‘Companion’ scale 0.58 0.78 1 0.98 1.2 1.18 1.42 
McClements AHC 0.55 0.62-0.81 1 0.69-1.07 0.89-1.26 0.76-1.33 1.09-1.40 
MIS 2012 0.63 0.84-1 1 1.05-1.37 1.21-1.37 1.26-1.74 1.37 
MIS 2008 0.65 0.86-1.04 1 1.07-1.43 1.21-1.43 1.28-1.82 1.35-1.43 
Square Root Scale 0.71 1 1 1.22 1.22 1.41 1.22 
 
 
 
Adults 2 1 3 2 4 1 
Children 2 4 1 3 0 5 
Modified OECD 1.4 1.47 1.53 1.6 1.67 1.67 
‘Companion’ scale 1.4 1.38 1.32 1.6 1.84 1.58 
McClements AHC 0.96-1.52 0.83-1.59 1.16-1.71 1.03-1.78 1.36-1.8 0.9-1.85 
MIS 2012 1.42-1.74 1.47-2.11 1.58-1.74 1.63.2.11 1.74 1.68-2.48 
MIS 2008 1.42-1.82 1.49-2.11 1.56-1.82 1.63-2.11 1.7-1.82 1.7-2.6 
Square Root Scale 1.41 1.58 1.41 1.58 1.41 1.73 
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Adults 3 2 4 1 3 5 
Children 2 4 1 6 3 0 
Modified OECD 1.73 1.8 1.87 1.87 1.93 2 
‘Companion’ scale 1.82 1.8 2.04 1.78 2.02 2.26 
McClements AHC 1.23-1.97 1.1-2.04 1.43-2.11 0.97-2.11 1.3-2.23 1.63-2.2 
MIS 2012 1.79-2.11 1.84-2.48 1.95-2.11 1.89-2.85 2-2.48 2.11 
MIS 2008 1.77-2.11 1.84-2.6 1.91-2.11 1.91-2.99 1.98-2.6 2.05-2.11 
Square Root Scale 1.58 1.73 1.58 1.87 1.73 1.58 
Adults 2 4 1 3 5 2 
Children 5 2 7 4 1 6 
Modified OECD 2 2.07 2.07 2.13 2.2 2.2 
‘Companion’ scale 2 2.24 1.98 2.22 2.46 2.2 
McClements AHC 1.17-2.3 1.5-2.37 1.04-2.37 1.37-2.49 1.7-2.51 1.24-2.56 
MIS 2012 2.05-2.85 2.16-2.48 2.1-3.22 2.21-2.85 2.32-2.48 2.26-3.22 
MIS 2008 2.05-2.99 2.12-2.6 2.12-3.38 2.19-2.99 2.26-2.6 2.26-3.38 
Square Root Scale 1.87 1.73 2 1.87 1.73 2 
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Adults 4 6 3 5 2 4 
Children 3 0 5 2 7 4 
Modified OECD 2.27 2.33 2.33 2.4 2.4 2.47 
‘Companion’ scale 2.44 2.68 2.42 2.66 2.4 2.64 
McClements AHC 1.57-2.63 1.9-2.6 1.44-2.75 1.77-2.77 1.31-2.82 1.64-2.89 
MIS 2012 2.37-2.85 2.48 2.42-3.22 2.53-2.85 2.47-3.59 2.58-3.22 
MIS 2008 2.33-2.99 2.4-2.6 2.3-3.38 2.47-2.99 2.47-3.77 2.54-3.38 
Square Root Scale 1.87 1.73 2 1.87 2.12 2 
Adults 6 3 5 2 7 4 
Children 1 6 3 8 0 5 
Modified OECD 2.53 2.53 2.6 2.6 2.67 2.67 
‘Companion’ scale 2.88 2.62 2.86 2.6 3.1 2.84 
McClements AHC 1.97-2.91 1.51-3.01 1.84-3.03 1.38-3.08 2.17-3.0 1.71-3.15 
MIS 2012 2.69-2.85 2.63-3.59 2.74-3.22 2.68-3.96 2.85 2.79-3.59 
MIS 2008 2.54-3.38 2.61-3.77 2.68-3.38 2.68-4.16 2.75-2.99 2.75-3.77 
Square Root Scale 2 2.12 2 2.24 1.87 2.12 
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Table 4.8: Comparison of AHC equivalence scales for all household compositions in the 
BHPS sample 
 
 
 
 
 
 
 
 
 
 
 
 
Adults 8 5 5 7 10 10 
Children 0 5 6 3 4 6 
Modified OECD 3 3 3.1 3.17 4.47 4.87 
‘Companion’ scale 3.52 3.26 3.46 3.7 5.15 5.56 
McClements AHC 2.44-3.4 1.98-3.55 2.05-3.81 2.38-3.83 3.26-5.29 3.4-5.81 
MIS 2012 3.22 3.16-3.96 3.37-4.33 3.48-3.96 4.8-5.44 5.22-6.18 
MIS 2008 3.1-3.38 3.1-4.16 3.31-4.55 3.38-4.16 4.64-5.72 5.06-6.5 
Square Root Scale 2 2.24 2.35 2.24 2.65 2.83 
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Table 4.9 
 HH income HH income 
per capita 
HH income / 
sqrt(n) 
Net income 
Income 0.0014  
(0.38) 
0.010  
(2.46)* 
0.0055   
(1.40) 
0.0078 
(1.27) 
Constant 5.32             
(54.59)*** 
5.28 
(51.98)*** 
5.31 
(51.92)*** 
5.39 
(46.07)*** 
Age -0.103          
(-15.84)*** 
-0.104           
(-15.94)*** 
-0.104 
(15.94)*** 
-0.109 
(15.42)*** 
Age^2 0.0021 
(15.23)*** 
0.002 
(15.28)*** 
0.002 
(15.28)*** 
0.002 
(14.95)*** 
Age^3 -0.0000137 
(-15.75)*** 
-0.0000138 
(15.78)*** 
-0.0000138 
(15.78)*** 
-0.000145 
(15.56)*** 
Higher degree 0.146  
(2.14)* 
0.146  
(2.14)* 
0.147     
(2.14)* 
0.151 
(2.03)* 
1st degree 0.099    
(2.05)* 
0.0971 
(2.01)* 
0.983       
(2.02)* 
0.083    
(1.55) 
Regional 
dummies 
Included Included Included Included 
FT educ 0.351 
(14.92)*** 
0.315 
(13.85)*** 
0.314 
(13.80)*** 
0.308 
(12.29)*** 
Self employed 0.309 
(13.78)*** 
0.272 
(12.58)*** 
0.272 
(12.59)*** 
0.271 
(11.61)*** 
Employed 0.323 
(19.00)** 
0.286 
(17.93)*** 
0.288 
(17.99)*** 
0.294 
(16.93)*** 
Maternity 0.573 
(14.14)*** 
0.537    
(13.39) 
0.538 
(13.41)*** 
0.539 
(12.37)*** 
LT sick -0.067          
(-2.76)** 
-0.1005        
(-4.28)*** 
-0.1005          
(-4.28)*** 
-0.094         
(-3.72)*** 
Retired 0.328 
(15.33)*** 
0.292 
(14.24)*** 
0.292 
(14.24)*** 
0.301 
(13.66)*** 
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Gvt. train 0.246 
(3.89)*** 
0.214 
(3.39)*** 
0.213 
(3.39)*** 
0.184 
(2.68)** 
Married 0.180 
(8.96)*** 
0.180 
(8.99)*** 
0.180 
(8.99)*** 
0.175 
(7.75)*** 
Living as a 
couple 
0.207 
(12.19)*** 
0.206 
(12.14)*** 
0.207 
(12.15)*** 
0.199 
(10.26)*** 
Separated -0.218          
(-7.11)*** 
-0.219           
(-7.14)*** 
-0.218             
(-7.12)*** 
-0.207         
(-6.16)*** 
Divorced -0.029          
(-1.04) 
-0.0297         
(-1.07) 
-0.0286           
(-1.03) 
-0.029          
(-0.94) 
Widowed -0.123          
(-3.89)*** 
-0.124           
(-3.94)*** 
-0.123             
(-3.89)*** 
-0.116          
(-3.34)*** 
H1 0.346 
(35.91)*** 
0.346 
(35.91)*** 
0.346 
(35.92)*** 
0.343 
(33.21)*** 
H2 0.213 
(29.07)*** 
0.213 
(29.07)*** 
0.213 
(29.07)*** 
0.212 
(27.08)*** 
H4 -0.270          
(-24.13)*** 
-0.270           
(-24.13)*** 
-0.270            
(-24.13)*** 
-0.274         
(-23.08)*** 
H5 -0.649         
(-31.83)*** 
-0.649          
(-31.83)*** 
-0.649            
(-31.81)*** 
-0.648          
(-30.09)*** 
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 MIS scale Log(MIS) McClements Companion 
Income 6.16e-7 
(2.13)* 
0.028 
(4.47)*** 
0.008 
(5.03)*** 
0.010 
(4.25)*** 
Constant 5.44        
(51.28) 
5.23 
(42.52)*** 
5.22 
(52.17)*** 
5.35 
(49.65)*** 
Age -0.109           
(-15.41)*** 
-0.111         
(-15.61)*** 
-0.104         
(-16.86)*** 
-0.112           
(-15.88)*** 
Age^2 0.0022 
(14.88)*** 
0.0022 
(14.94)*** 
0.002 
(15.37)*** 
0.002 
(15.38)*** 
Age^3 -0.0000144  
(-15.50)*** 
-0.0000146 
(-15.55)*** 
-0.0000139 
(-15.96)*** 
-0.0000149      
(-16.01)*** 
Higher degree 0.143     
(1.94) 
0.155 
(2.06)* 
0.141    
(2.05)* 
0.136     
(1.84) 
1st degree 0.083    
(1.54) 
0.078   
(1.45) 
0.092     
(1.89) 
0.080      
(1.49) 
Regional 
dummies 
Included Included Included Included 
FT educ 0.310 
(12.41)*** 
0.313 
(12.30)*** 
0.358 
(15.16)*** 
0.348 
(13.52)*** 
Self employed 0.271 
(11.65)*** 
0.275 
(11.70)*** 
0.311 
(13.82)*** 
0.303 
(12.54)*** 
Employed 0.295 
(17.05)*** 
0.296 
(16.95)*** 
0.322 
(18.92)*** 
0.323 
(17.54)*** 
Maternity 0.541 
(12.41)*** 
0.538 
(12.34)*** 
0.572 
(14.11)*** 
0.571 
(12.98)*** 
LT sick -0.090          
(-3.57)*** 
-0.085         
(-3.37)*** 
-0.071         
(-2.94)** 
-0.063           
(-2.45)* 
Retired 0.302 
(13.69)*** 
0.305 
(13.77)*** 
0.328 
(0.021)*** 
0.330 
(14.36)*** 
Gvt. train 0.186 
(2.70)** 
0.182 
(2.63)** 
0.249 
(3.93)*** 
0.216 
(3.13)** 
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Table 4.9: A comparison of coefficients, signs and t-ratios for eight different income 
variables from a Fixed Effects panel model 
  
Married 0.175 
(7.77)*** 
0.180 
(7.95)*** 
0.190 
(9.41)*** 
0.195 
(8.60)*** 
Living as a 
couple 
0.199 
10.28)** 
0.201 
(10.26)*** 
0.209 
(12.28)*** 
0.212 
(10.93)*** 
Separated -0.206          
(-6.14)*** 
-0.195         
(-5.75)*** 
-0.242         
(-7.84)*** 
-0.228           
(-6.79)*** 
Divorced -0.030           
(-0.97) 
-0.020         
(-0.64) 
-0.054          
(-1.92) 
-0.056           
(-1.78) 
Widowed 0.119           
(-3.44)*** 
-0.105         
(-3.02)** 
-1.53            
(-4.79)*** 
-0.149           
(-4.28)*** 
H1 0.343 
(33.27)*** 
0.340 
(32.82)*** 
0.345 
(35.76)*** 
0.343 
(33.28)*** 
H2 0.212 
(27.11)*** 
0.209 
(26.71)*** 
0.213 
(29.02)*** 
0.212 
(27.13)*** 
H4 -0.273          
(-23.06)*** 
0.273         
(-22.93)*** 
-0.268          
(-23.98)*** 
-0.274          
(-23.13)*** 
H5 -0.646  
(30.03)*** 
-0.647         
(-29.87)*** 
-0.649         
(-31.78)*** 
-0.646          
(-30.06)*** 
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Chapter 5: Modelling the Dynamics of SWB 
 
5.1 Introduction 
This chapter discusses the dynamics of SWB and considers the use of anticipation and 
adaptation effects in fixed effects panel models. This is achieved by taking into account 
econometric issues such as simultaneity and model specification as well as using the MIS 
income variable discussed in Chapter 4. Fixed effects panel models are used for the reasons 
discussed in Section 4.2. This chapter acts as the basis for Chapter 6, given that the approach 
of modelling anticipation and adaptation effects is used for cardinal models in this chapter, 
and then applied to ordered models. This chapter shows that anticipation and adaptation 
effects are strongly significant and hence should be included to obtain more accurate future 
WTP calculations. Secondly, whilst these effects are significant, the robustness of 
coefficients, rank orders and significance of the effects vary from other literature, for 
example Clark and Georgellis (2013), despite very similar model specifications. This has 
implications both in terms of including anticipation and adaptation effects and also for the 
robustness of these effects. This chapter argues that including these effects is necessary for 
both a model of SWB and for WTP calculations, but the calculations are not robust to even 
small changes in the model specification, which includes the income variable and other 
control variables. This chapter also contributes to the education literature, by applying 
anticipation and adaptation effects to education in various contexts including the way in 
which those with a degree adapt to employment, income, and to finishing university. 
 
In the previous chapter, regressions were estimated in order to establish how changing the 
measurement of the income variable affects not only the income coefficient but also the 
coefficients on other explanatory variables. This latter effect is due to changes in the 
correlation structure between the different income measures and the other explanatory 
variables. This is followed up (Section 5.3) by testing the significance of a set of independent 
variables and observing if these results are consistent with the current literature. This builds 
on the list of possible explanatory variables discussed throughout the thesis so far, including 
income and in particular the MIS equivalence scale measure of income. Models are then built 
by including and excluding variables and monitoring how these variables change in size and 
significance (Section 5.4). Dolan et al. (2008) note that many papers have only included full 
models in their results. They point out that systematically introducing variables into a model 
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will tell us more about the interactive relationships between individual variables. Interaction 
terms are considered in Section 5.5. Finally, dynamic effects are also considered (Section 5.6 
onwards). The dynamics of SWB is a widely debated area. As authors aim to better 
understand the complicated aspects of SWB, accounting for the fact that it can evolve over 
time, modelling has had to become more complex. Furthermore, different authors will hold 
varied opinions on the most accurate ways of measuring SWB, and ways in which 
understanding can be increased. For MacKerron (2012), 
 
 A focus on how different factors interact would also help in producing a more 
 complete and nuanced picture of the factors affecting SWB. For example, how 
 does age or education or political, religious or environmental views mediate the 
 impacts of other variables and life events? (pg. 26).  
 
This will introduce anticipation and adaptation effects, comparing figures from this section 
with similar calculations from Clark and Georgellis (2013) in order to analyse the similarities 
in changing income variable to anticipation and adaptation coefficients and significance 
levels. Furthermore, anticipation and adaptation are crucial factors in the development of the 
WTP measure in the final chapter. Following this, the focus is upon areas not currently 
investigated in the literature relating to anticipation and adaptation effects – Section 5.6 
analyses education, and Section 5.8 discusses various subsets of the data such as gender, age 
and income. Section 5.9 concludes the chapter.  
 
5.2 Age ‘cubed’ 
The age-squared term is often included in SWB literature (see Clark and Oswald (1994), 
Blanchflower and Oswald (2004), Ferrer-i-Carbonell and Gowdy (2007) as examples) to 
allow for a quadratic relationship between age and SWB to be included in a regression model. 
If it is assumed that a>0 (to define the ‘u’ shape) and 𝑏𝑏 < 0 (so that the minimum point has a 
positive x-coordinate) a quadratic of the form: 
                                            𝑦𝑦 = 𝑏𝑏𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑠𝑠                                              (5.2)            
 
where y is life satisfaction and x is age will have a single minimum point, where: 
 
𝑖𝑖𝑦𝑦
𝑖𝑖𝑥𝑥
= 0 => 2𝑏𝑏𝑥𝑥 + 𝑏𝑏 = 0 => 𝑥𝑥∗ =  − 𝑏𝑏2𝑏𝑏         (5.3) 
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Therefore, the regression coefficient on age is divided by twice the negative value of the 
coefficient on age squared, the ‘minimum age of happiness’ can be estimated. Estimated ages 
for minimum happiness typically occur in the thirties and forties (44 for Oswald and Clark 
(1997), 34 for Ferrer-i-Carbonell and Gowdy (2007), 36 for Blanchflower and Oswald (2008a. 
Similar ages are found in Section 5.3. The Annual Population Survey from February 2012 
indicates that this minimum age is around 47 in the UK. However, referring back to the graph 
in Section 2.5.3 using data from The Annual Population Survey, there appears to be two 
turning points – reflecting the fact that happiness seems to fall once an age of 67 has been 
reached. This could indicate a cubic relationship between happiness and age, as a cubic 
function allows two turning points to be estimated.  
 
Taking a cubic equation of the form:  
 
𝑦𝑦 = 𝑏𝑏𝑥𝑥3 + 𝑏𝑏𝑥𝑥2 + 𝑠𝑠𝑥𝑥 + 𝑖𝑖         𝑏𝑏 ≠ 0    𝑏𝑏𝑛𝑛𝑖𝑖  𝑏𝑏2 − 3𝑏𝑏𝑠𝑠 > 0                   (5.4) 
 
where y is life satisfaction and x is age, minimum and maximum points occur when: 
               𝑖𝑖𝑦𝑦
𝑖𝑖𝑥𝑥
= 0 => 3𝑏𝑏𝑥𝑥2 + 2𝑏𝑏𝑥𝑥 + 𝑠𝑠 = 0                   (5.5) 
=> 𝑥𝑥∗ =  −√𝑏𝑏2 − 3𝑏𝑏𝑠𝑠 + 𝑏𝑏3𝑏𝑏  𝑁𝑁𝑟𝑟 √𝑏𝑏2 − 3𝑏𝑏𝑠𝑠 − 𝑏𝑏3𝑏𝑏       (5.6) 
 
If 𝑏𝑏 = 0 this gives just the one stationary point of 𝑥𝑥∗ =  − 𝑖𝑖
2𝑏𝑏
 as seen above (𝑥𝑥∗ =  −𝑏𝑏
2𝑤𝑤
), as an 
𝑏𝑏 equal to zero gives a quadratic function. By estimating coefficients for a, b and c, it is 
possible to use the above expressions for x to predict the turning points of life satisfaction 
with respect to age – the intention being that evidence is found that there exists both a 
‘minimum age of happiness’ and a downturn in life satisfaction towards the later stages of the 
life of an individual (see van Landeghem, 2008 and Headey et al., 2012). Looking at all 
observations, data exists for ages up to 100, and if it is assumed that the turning point in life 
satisfaction is approximately 67 (looking at recent UK graphs from the Annual Population 
Survey from 2012), Wave 18 for instance has 2,106 observations for individuals older than 
66 (out of a total of 12,353) – this should ensure a cubic function is valid across all ages and 
that there is enough data to capture the possible cubic effect of age on happiness. Referring to 
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Table 5.14, the age-cubed term was significant, but the coefficients do not suggest local 
minima and maxima. 
 
Another reason to use a cubic function is that a flaw with estimating a quadratic function is 
that it is symmetrical about the line when x is equal to the minimum point, i.e. symmetric 
about 𝑥𝑥∗ =  −𝑏𝑏
2𝑤𝑤
 when 𝑦𝑦 = 𝑏𝑏𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑠𝑠. As 𝑥𝑥∗ ∈ (33,44) for initial regressions (run on both 
pooled OLS and FE panel models in Section 5.2), it is likely that later ages will see less 
accurate results; it is being assumed that after the ‘minimum point’, an individual will get 
more satisfied with life each year until 100 (the maximum age in the BHPS) – so ever-
increasing happiness for up to 56 years here (or more if the minimum point is lower than 44). 
A further problem with quadratic functions is that the absolute rate of change of happiness 
with respect to age, or |dy/dx|, is also symmetric about the minimum point. This suggests that 
the further the age is above the minimum point, the greater the change in SWB for every one-
year increase (or decrease below the minimum point). 
 
5.3 The Fixed Effects Panel model 
Baltagi (2008) writes that the fixed effects panel model is the form: 
 
𝑦𝑦𝑖𝑖𝑛𝑛 = 𝛼𝛼 + 𝑋𝑋𝑖𝑖𝑛𝑛′ 𝛽𝛽 + 𝜇𝜇𝑖𝑖 + 𝜐𝜐𝑖𝑖𝑛𝑛              (5.1) 
 
where 𝑦𝑦𝑖𝑖𝑛𝑛 is the dependent variable, 𝜇𝜇 is a constant term  𝜇𝜇𝑖𝑖 is an individual, time-invariant 
effect, and 𝜐𝜐𝑖𝑖𝑛𝑛 is an error term that is dependent on both time and a variable denoted i. Baltagi 
(2008) writes that the subscript i can refer to “households, individuals, firms, countries” (pg. 
13). The standard assumption of a fixed effects model when compared to a random effects 
model is that “𝜇𝜇𝑖𝑖  are assumed to be fixed parameters to be estimated and the remainder 
disturbances stochastic with 𝜐𝜐𝑖𝑖𝑛𝑛 independent and identically distributed IID(0, 𝜎𝜎𝜐𝜐2) (pg. 14). 
This can also be expressed as follows: Allison (2009) writes: 
 
 “Although we’ll assume statistical independence of 𝜇𝜇𝑖𝑖  and 𝜈𝜈𝑖𝑖𝑛𝑛 , we allow for any 
 correlations between 𝜇𝜇𝑖𝑖  and 𝑋𝑋𝑖𝑖𝑛𝑛′ 𝛽𝛽 . The inclusion of such correlations distinguishes 
 the fixed effects approach from the random effects approach and allows us to say that 
 the fixed effects model “controls” for time-invariant unobservables” (pg. 9). 
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5.3.1 Econometric Comparisons of the Explanatory Variables of Life Satisfaction 
Preliminary regressions will be estimated in order to assess the effects of combinations of 
explanatory variables to check coefficients are consistent with the literature. This will help to 
identify the significant explanatory variables for SWB. The coefficients, standard errors and 
significance levels will be compared for various panel regression techniques. Here, five 
regressions for each estimator will be estimated, with different independent variables for each 
regression. This will allow for more robust conclusions to be made. Different measures of 
income will then compared by switching the income variable used and monitoring the change 
in their significance. Finally, equivalence scales will be introduced to develop further the 
experimentation on the income variable.  
 
The income variable used for the following section of regression results is the logarithm of 
‘gross household income’. This is commonly used in the SWB literature and provides a 
reasonable starting point for analysis. More precisely, log(ℎℎ𝑛𝑛𝑛𝑛𝑠𝑠𝑁𝑁𝑃𝑃𝑒𝑒 + 1) will be used, as 
the addition of 1 means that households with zero income can be included (this means 586 
households with income of zero are not excluded here).  
 
In terms of the regressions estimated in this section, for ‘current economic status’, the dummy 
variable left out is ‘unemployed’. For ‘highest academic qualification’, ‘none of the above’ 
was the dummy variable left out, for health, a health rating of 3/5 was left out (H3 – ‘average’ 
health), and ‘never married’ was left out of the marital status category. Hence, the base case 
is an unemployed, never married, average health individual who has no formal academic 
qualifications. Table 5.14 (pooled OLS) and Table 5.15 (fixed effects) can be found in the 
Appendix. The reason for the choice of FE was that a Hausman test rejected the null 
hypothesis that random effects (RE) and FE coefficients were identical – meaning that 
random effects could not be assumed. This is consistent with the SWB literature. A similar 
test is also run in Section 6.3.1 to test for RE versus FE in an ordered panel model, although 
this test is slightly more complex given the non-linear nature of ordered data. 
 
Tables 5.14 and 5.15 add more explanatory variables at each stage in order to view how the 
coefficients and significance levels change. Gross income is used rather than MIS income 
because it is necessary to investigate changes in coefficient signs, magnitudes and 
significance levels by maintaining consistency with the literature; by using MIS income, 
changes between models when including and excluding variables could be due to the 
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relationship between MIS income and the explanatory variables themselves, rather than due 
to the interaction amongst the explanatory variables. This is the motivation behind this 
section. The key findings from these two tables are now outlined. The clearest differences 
between regression results are the age coefficients. Age and age squared are included the 
minimum life satisfaction score is approximately 44 years of age for the pooled OLS model 
and 33 years old for the FE model. However, once a cubic term is included, allowing for a 
second turning point, it is found that life satisfaction, for the pooled OLS model, is at a (local) 
minimum at age 38 and a (local) maximum at age 81. After 81, life satisfaction falls. For the 
FE panel model, the minimum and maximum ages are 32 and 77 respectively. Thus, the 
dynamics of life satisfaction change – not only when including the age-cubed term but also 
between different estimators51. Note that Section 5.2 outlines how these turning points are 
calculated. 
 
As more explanatory variables are added into both the pooled OLS and the FE panel model, 
the education dummies that capture the highest academic qualification become more 
statistically significant. Furthermore, income becomes less significant as more variables are 
added (Section 4.9 noted that explanatory variable coefficients vary depending on the scaling 
method of income). Although signs of multicollinearity are changing significance levels and 
large alterations in coefficient signs, when additional explanatory variables are added, the 
latter is not observed. Moreover, the pairwise correlation between having a degree and 
income52 (for both log gross income and log MIS income) is around 0.18, and the correlation 
between health and education (having a degree) and health and income are less than 0.1 in all 
cases. To explicitly check for signs of high multicollinearity, the Variance Inflation Factor 
(VIF) statistics can be analysed. Allison (2012) writes:  
 
The VIF may be calculated for each predictor by doing a linear regression of that 
predictor on all the other predictors, and then obtaining the R2 from that regression. 
The VIF is just 1/(1-R2). (pg. 1). 
 
There appears to be little consensus in the literature over the critical value used for 
determining the existence of multicollinearity, although a lower critical value implies a more 
                                            
51 Turning points for SWB with respect to age for ordered models cannot be calculated due to the magnitudes of 
coefficients referring to a latent variable. 
52 Pairwise correlations between continuous and binary variables are valid, although separate correlations need 
to be run for each of the various education (and health) levels (degree, A-levels etc.) as education (and health) 
are ordered variable and thus correlations are invalid. 
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cautious approach as a lower coefficient of determination is required to reject the assumption 
of no collinearity across explanatory regressors. For example, Allison (2012) adopts a more 
cautious approach by using 2.5 as the cut-off point (equal to any R-squared of 0.6). Other 
authors are less cautious: Blau et al. (2013) write “a VIF over 10 is cause for concern” (pg. 
268). In the case of the model used for Table 5.14, there was no issue with multicollinearity, 
as, even when using a more cautious critical value, no values are greater than 2.5. 
 
In the FE panel model, once the cubed term for age is added, health becomes more significant 
(with a t-ratio around ten times the size). This would suggest that there is a strong 
relationship between age-cubed and health – the cubic term, as stated above, captures the 
downturn in life satisfaction at a later age – it may be that health has a relatively more 
significant impact on life satisfaction at a later age. 
 
5.3.2 Additional Explanatory Variables for Life Satisfaction 
As shown in Table 3.2, the BHPS consists of a multitude of data variables for each individual, 
allowing a detailed investigation of SWB as well as its dynamics. This section includes a 
number of variables that could have links with SWB. Table 5.1 shows regression coefficients, 
standard errors and significance levels, using a FE panel model, and dependent variable life 
satisfaction. The logarithms of gross household income and MIS equivalised income have 
been used for comparison.  
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Variable Log(gross HH income) Log(MIS ES income) 
Do you like your current 
neighbourhood? 
0.174 (0.016)*** 0.173 (0.017)*** 
GP visits in last year? -0.010 (0.0015)*** -0.008 (0.0017)*** 
Number of serious 
accidents in last year? 
-0.003 (0.009) -0.0038 (0.010) 
Cares for others inside 
HH? 
-0.083 (0.023)*** -0.063 (0.023)** 
Cares for others outside 
HH? 
-0.005 (0.013) 0.001 (0.014) 
Total employment hours 0.0004 (0.0004) -0.0003 (0.0004) 
Table 5.1: Coefficients, standard errors and significance levels of various independent 
variables. 
 
The signs of all the coefficients seem sensible. Current neighbourhood and GP-visits are both 
significant at the 1 per cent level, and caring for somebody in the household is statistically 
significant at the least 1 per cent and 5 per cent level for the two income measures. 
Unsurprisingly, this is more significant than caring for an individual outside of the household 
(this could potentially be job-related). The number of GP visits being significant coincides 
with health (H1-H5) also being significant. Health is being controlled for in the regression 
model, although there exists correlations between 0.19 and 0.34 when comparing pairwise 
correlations between the health dummy variables and the variable capturing GP visits.  
 
Total employment hours is statistically insignificant. Dolan et al. (2008) writes that an 
individual may be unhappier travelling to work for long periods of time, but the household 
becomes better off from the increase in income. There is no evidence that work hours are 
statistically significant. Angrave and Charlwood (2015) show that there is however a negative 
and significant effect of time travelling to and from work with SWB. 
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Powdthavee (2010) writes that income would be biased downwards if factors such as long 
working hours were not accounted for. Employment hours are insignificant in the fixed 
effects panel models run, and the income coefficient remained the same when factoring in 
working hours.  
 
This section has included in a model a number of variables not often used in the literature, 
and has compared the coefficients and significance levels when changing the income variable. 
Where the variable is statistically significant in Table 5.1, this will be included in all future 
regressions in this study as controls. However, they are unreported given that they do not 
form a major focus of this study. 
 
5.4 Comparison of Coefficients for Different Estimators 
Section 5.2 outlined how the inclusion and exclusion of variables affects coefficients. The 
results of the comparison are presented in Table 5.18. Dickerson et al. (2014) write that: 
 
 “In line with Ferrer-i-Carbonell and Frijters (2004) we find that the results from the 
 linear  models  are  quite  similar (in  that  the  variables  have  the   same  signs and 
 significance, the quadratic in age has a similar minimum point, etc.” (pg.  325).  
 
This has been found throughout the SWB literature and is a reason why authors use linear 
models in their studies. Table 5.18 however shows that this view is not necessarily the case 
for all variables. Dickerson et al. (2014) write that “this result (the quotation above) needs to 
be tested on a case-by-case basis as there is no guarantee that it holds in general.” (pg. 325).  
 
Indeed, when comparing linear and ordered FE regressions, it is seen that signs and 
significance levels for health dummies are similar, with rank order preserved. However, there 
are a number of key differences. Firstly, rank orders are not preserved when comparing 
marital status and employment status. Divorce is insignificant in the linear model but 
significant in the ordered model. Finally, education dummies for obtaining a degree are 
negatively significant in the ordered model, but insignificant in the linear model. Thus, initial 
comparisons show that whilst signs and significance levels are generally the same between 
ordered and linear models, there are in fact key differences such as rank orders not being 
preserved, and cases where variable coefficients vary in significance. Disparities between 
linear and ordered models will be further investigated in Chapter 6 (and in particular, WTP 
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valuations in Section 6.7, WTP valuations including anticipation and adaptation effects in 
Section 6.8 and WTP valuations in Section 6.10 that control for endogeneity). 
 
5.5 Interaction Terms in Modelling SWB 
The final aim of this chapter is to further analyse the dynamics of SWB through interaction 
terms. Diener and Diener (1996) argue that finding and exploring interaction terms would 
lead to a greater understanding of happiness. This idea is still seen as important 16 years later 
MacKerron (2012) (see Section 5.1). Mroczek and Kolarz (1998) sought to find terms that 
interacted with age in predicting happiness: all positive correlates with happiness were 
interacted with age (pg. 1342) on a large representative sample of individuals in the United 
States. They find that age and marital status interact with respect to happiness in men. They 
found that ‘negative affect’ (a measure of unhappiness) was negatively correlated with age 
for those who were not married, and even more negative for those who were married. This 
would indicate that happiness is higher for marriage when an individual is older. Mroczek & 
Kolarz treated ‘unmarried’ to include those who are divorced, widowed and separated (rather 
than ‘never married’ which has been the base case in this thesis when undertaking multiple 
regression analysis. The authors also tested the interaction between gender groups and age, 
which meant that interaction terms with age and age squared were included as interaction 
terms. However, only extraversion (and marital status) in men was significant. They conclude 
that there exists ‘a differential impact’ (pg. 1346) of explanatory variables in specific groups. 
For example, health may have a larger impact on those of an older age. Age and health can be 
controlled for, but an interaction term would for example show us that health becomes more 
important with age. 
 
Clark and Oswald (1994) show that unemployment has a smaller reduction in SWB when in 
high employment areas. Also, individuals are less affected by unemployment if there are 
higher levels of unemployment in their age group. Furthermore, the young are less affected 
by unemployment. Although this study was only based on cross-sectional data, it points to 
possible areas where interaction terms can be tested. 
5.5.1 Inclusion of Interaction Terms 
This section will introduce the methodology used for including interactions terms in a model 
of SWB. In certain situations the effect of an explanatory variable on SWB may depend on 
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the value of other explanatory variables; including interaction terms captures this dependence. 
In a standard cross-sectional regression, an interaction term can be added as follows: 
 
𝑌𝑌 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1 + 𝛽𝛽2𝑋𝑋2 + 𝛽𝛽3𝑋𝑋1𝑋𝑋2+𝛽𝛽′𝑋𝑋𝑖𝑖 + 𝜀𝜀𝑖𝑖        (5.8) 
 
where 𝑋𝑋1 and 𝑋𝑋2 are regressors that are interacted, 𝛽𝛽′𝑋𝑋𝑖𝑖 is a set of controls, Y is the dependent 
variable and 𝜀𝜀 is an error term. Each regressor is also included separately because, as Oker-
Balli and Sorensen (2010) write, this avoids omitted variable bias (pg. 2). The partial 
derivative of Y with respect to 𝑋𝑋1 is now 𝛽𝛽1 +  𝛽𝛽3𝑋𝑋2. In order to test the significance of 𝑋𝑋1 it 
is therefore necessary to test that both 𝛽𝛽1 and 𝛽𝛽3 = 0 simultaneously. Extending this to a panel 
model implies: 
 
𝑌𝑌𝑖𝑖𝑛𝑛 = 𝑢𝑢𝑖𝑖 + 𝜈𝜈𝑛𝑛 + 𝛽𝛽1𝑋𝑋1𝑖𝑖𝑛𝑛 + 𝛽𝛽2𝑋𝑋2𝑖𝑖𝑛𝑛 + 𝛽𝛽3(𝑋𝑋1𝑖𝑖𝑛𝑛 − 𝑋𝑋1𝚤𝚤����)(𝑋𝑋2𝑖𝑖𝑛𝑛 − 𝑋𝑋2𝚤𝚤����) + 𝛽𝛽′𝑋𝑋𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑛𝑛    (5.9) 
 
where 𝑢𝑢𝑖𝑖  and 𝜈𝜈𝑛𝑛  are the individual and time effects, respectively, 𝑋𝑋𝚥𝚥𝚤𝚤���� are mean values and 
𝛽𝛽′𝑋𝑋𝑖𝑖 is a set of control variables Each regressor in the interaction term has had its cross-
sectional mean subtracted from each observation. As explained in Oker-Balli and Sorensen 
(2010) (pg. 5), this is to avoid the interaction term spuriously capturing individual-varying 
slopes. 
 
Variables demeaned in order to use as interaction variables are as follows: 
1. Age 
2. Degree (demeaning ‘degree’ will results in a demeaned value of 0 if no change in 
degree status has occurred during that time period).  
3. Health. Four dummies (H1,H2, H4 and H5 were demeaned). Columns can be added to 
indicate ‘good’ or ‘bad’ health (H1+H2, H4+H5 respectively).53 
4. Employed, unemployed, FT student. 
5. ‘Do you like your present neighbourhood?’  
6. Own and rent of current property. ‘Do you current own/do you currently rent?’ 
7. Married, never married. 
                                            
53 Clark and Georgellis (2012) for example split health into three dummies as opposed to five.  
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5.5.2 Results for Interaction Terms 
Here, various levels of health (and other explanatory variables) are interacted with age, to see 
how health for example is affected as age increases. In the table below, ‘good health’ and 
‘bad health’ refer to H1 plus H2 and H4 plus H5 respectively. The age coefficient has been 
excluded from results as it is meaningless given squared and cubed terms for age have also 
been included in regression models. The coefficient of each variable has been included for 
each term interacted with age, when that interaction term has been excluded. This allows for 
comparison between the coefficients. All results in Table 5.14 below will be taken from the 
following model that as well as an equation identical to Equation 5.9, also includes age (plus 
squared and cubed), MIS equivalised income, education status, employment status, marriage 
status and regional and year dummies. For example: 
 
H1 (excellent health): 𝑌𝑌𝑖𝑖𝑛𝑛 = 𝛽𝛽1𝐻𝐻1𝑖𝑖𝑛𝑛 + 𝛽𝛽2(𝐴𝐴𝑖𝑖𝑛𝑛 − 𝐴𝐴𝚤𝚤� )(𝐻𝐻1𝑖𝑖𝑛𝑛 − 𝐻𝐻1𝚤𝚤����)  +  𝛽𝛽′𝑋𝑋𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑛𝑛  (5.10)    
where H represents health and A represents age. 
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Table 5.2: Coefficients and standard errors of age interacted with various life events, for 
dependent variable life satisfaction. 
 
 
 
 
 
Variable Original 
coefficient 
𝜷𝜷𝟏𝟏 𝜷𝜷𝟐𝟐 Notes 
H1 0.350 
(0.010)*** 
0.349 
(0.011)*** 
0.00026 
(0.0025) 
 
H2 0.217 
(0.008)*** 
0.212 
(0.008)*** 
0.0036  
(0.002)* 
 
H4 -0.283 
(0.012)*** 
-0.280 
(0.013)*** 
-0.002  
(0.003) 
 
H5 -0.659 
(0.022)*** 
-0.637 
(0.024)*** 
-0.015 
(0.006)** 
 
‘Good’ health 0.237 
(0.0078)*** 
0.230 
(0.008)*** 
0.0056 
(0.002)** 
 
‘Bad’ health -0.337 
(0.012)*** 
-0.327 
(0.012)*** 
-0.0086 
(0.0034)** 
 
Never married -0.163 
(0.022)*** 
-0.153 
(0.022)*** 
-0.120 
(0.0057)** 
Omitted dummy 
variable was ‘married’. 
Married 0.182 
(0.023)*** 
0.186 
(0.023)*** 
-0.0003  
(0.004) 
 
Own house 0.013  
(0.014) 
0.0259 
(0.0144)* 
-0.013 
(0.004)*** 
 
FT student 0.350 
(0.026)*** 
0.351 
(0.027)*** 
0.0038 
 (0.007) 
 
Degree 0.075 
 (0.054) 
0.076  
(0.054) 
-0.0002  
(0.009) 
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In additional to the process seen in Table 5.14, variables can be interacted with other 
variables than age. For example, as income goes up, other factors in terms of their effect on 
SWB could become more or less important. Table 5.15 is based on the following FE panel 
model: 
 
𝑌𝑌𝑖𝑖𝑛𝑛 = 𝑢𝑢𝑖𝑖 + 𝛽𝛽1𝑋𝑋1𝑖𝑖𝑛𝑛 + 𝛽𝛽2𝑋𝑋2𝑖𝑖𝑛𝑛 + 𝛽𝛽3(𝑋𝑋1𝑖𝑖𝑛𝑛 − 𝑋𝑋1𝚤𝚤����)(𝑋𝑋2𝑖𝑖𝑛𝑛 − 𝑋𝑋2𝚤𝚤����)       (5.11) 
 
Table 5.3: Coefficients on interaction terms for various combinations of variables correlated 
with life satisfaction 
 
Tables 5.2 and 5.3 offer some key insights into the interaction effects and the relationship 
between explanatory variables of life satisfaction. Firstly, although more of a methodological 
point, where the interaction term is positive, the new coefficient from the model that included 
the interaction terms is smaller than in a regression where interaction terms are not included. 
This would imply that there is a potential for omitted variables bias, where if the interaction 
term is positive, there is upward bias of separate coefficients. When the interaction term is 
negative but excluded, the variable coefficients in the original model that excluded the 
interaction terms are biased downwards. 
 
Secondly, results are as expected in terms of interaction effects. Health, when groups are 
combined as ‘good’ versus ‘bad’ health, becomes more important as an individual gets older, 
which was also witnessed in Section 5.2. This implies that constant effects of an explanatory 
variable on SWB may not exist – this is where anticipation and adaptation effects are 
significant. Furthermore, those remaining in the ‘never married’ marital status category 
Variable 1 Variable 2 Original V1 
coefficient 
Original V2 
coefficient 
𝜷𝜷𝟏𝟏 𝜷𝜷𝟐𝟐 𝜷𝜷𝟑𝟑 Notes 
Unemployed Income -0.330 
(0.019)*** 
0.031 
(0.0067)*** 
-0.327 
(0.019)*** 
0.028 
(0.0067)*** 
0.073  
(0.035)** 
For age 
< 65 
Employed Income 0.327 
(0.019) 
0.028 
(0.0067)*** 
0.327 
(0.019)*** 
0.0230 
(0.006)*** 
-0.033 
(0.0196)* 
For age 
< 65 
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become worse off the older the individual gets, and owning a house at a younger age benefits 
individuals more so than owning a house at a later age. Table 5.3 shows that as household 
income goes up, the effect of being unemployed on SWB goes down – the loss of income 
could be less significant if household income is compensating for utility lost from losing a 
job. Moreover, the interaction term between income and employment is positive. This 
suggests as income increases, the effect of being employed increases.   
 
5.6 Anticipation and Adaptation 
This section aims to understand the factors that could be causing disparities in significance 
levels between models in Tables 5.14 and 5.15, and to investigate the dynamic relationships 
of given variables over time. By analysing how certain events, such as marriage or education 
affect SWB over time, a greater understanding of the relationship between SWB and 
explanatory variables. 
 
The key function of this chapter is arguing that a convincing explanation for varying 
coefficients and significance levels lies with dynamics, and the ‘hedonic treadmill’ 
(Brickman and Campbell, 1971) argument. Do individuals adapt to given events, and over 
how long do individuals adapt? Does it take longer to adapt to negative events in relation to 
positive events? Also, how do individuals anticipate events? Knight et al. (2008) write that 
“The key issue (in how economic welfare is determined by objective measures), therefore, is 
the speed and extent to which aspirations adapt to circumstances.” (pg. 3). Adaptation is 
defined by Frederick et al. (1999) as “a reduction in the affective intensity of favourable and 
unfavourable circumstances” (pg. 302). Coefficients may be misleading if the true effect (or 
additional effect) on SWB is before or after an event takes place – the negative effect on 
SWB may well occur before the event has taken place – resulting in, for example, the divorce 
itself. This would not otherwise be captured in a SWB model unless anticipation effects are 
included. 
 
Popularised by Easterlin (2001), it was shown that, using cross-sectional analysis that income 
increases during the working years of life, and then falls again during retirement. It was 
found, however, that happiness remained fairly constant. Easterlin (2001) writes that one may 
deduce that they were unhappier in the past due to their current pecuniary circumstances, 
even if this was not the case – this is an example of the adaptation effect. 
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Clark and Georgellis (2013) is an example of a paper that considers dynamics in SWB panel 
models. They show that lead and lag effects for life events such as widowhood, divorce and 
unemployment exist, and are often more significant than at the time of the event happening. 
For example (see Figure 1, page 15), divorce at time t=0 (when the event occurred) is 
negative (also found in this study in Table 5.14 and 5.15). However, divorce actually has a 
stronger negative impact at time t=-2 (two years before the event takes place). Therefore, it 
could be that by considering the dynamics of education, a clearer picture of the possible 
positive and negative effects of education could also be seen. This is a contribution to be 
made by this thesis. This study will also attempt to replicate results seen in other studies by 
testing for the anticipation and adaptation of other life events such as marriage and 
employment, but using a more accurate measure of income. 
 
In order for this to be achieved, models for life satisfaction are estimated of the form (see for 
reference Clark and Georgellis, 2013, pg. 6, Equation 1): 
 
𝐿𝐿𝑆𝑆𝑖𝑖𝑛𝑛 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽′𝑋𝑋𝑖𝑖𝑛𝑛 + 𝜃𝜃−3𝐷𝐷−3𝑖𝑖𝑛𝑛 + ⋯+ 𝜃𝜃0𝐷𝐷0𝑖𝑖𝑛𝑛 + ⋯+ 𝜃𝜃4𝐷𝐷4𝑖𝑖𝑛𝑛 + 𝜀𝜀𝑖𝑖𝑛𝑛       (5.7) 
 
where 𝛼𝛼𝑖𝑖 is the individual effect and X is a set of control variables. D represents a dummy 
variable for individual i and time t. The subscript on D refers to the time period of the event 
occurring for individual i.  𝐷𝐷0  refers to the event of an individual, for instance, getting 
married in the last 0-1 years. By extension, 𝐷𝐷−1 represents an individual who will get married 
in the next 0-1 years, and 𝐷𝐷1 represents an individual who obtained their degree between 1-2 
years ago, and so on for positive and negative subscripts. 𝐷𝐷4 would be an individual who 
obtained their degree 4-5 years ago. The agent may not, of course, have known this 
information at the time. This is the key point of anticipation effects. If an individual does not 
know that a given event will happen at time t=0, there will be no statistically significant 
anticipation effect. One caveat is, in the case of anticipation effects, there is no way of 
knowing from the data whether an individual is in a state of ‘anticipation’ but then does not 
go onto this event at time t=0. For instance, an individual may drop out of university a year 
before completing a degree, or not get married when this was the expectation. For these 
individuals, they will be seen in the data as the same as an individual who never planned on 
obtaining a degree or getting married – this will result in the effects of anticipation being 
attenuated. 
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Equation 5.7 can be written more concisely as: 
𝐿𝐿𝑆𝑆𝑖𝑖𝑛𝑛 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽′𝑋𝑋𝑖𝑖𝑛𝑛 + � 𝜃𝜃𝑘𝑘𝐷𝐷𝑘𝑘,𝑖𝑖𝑛𝑛𝑇𝑇
𝑘𝑘=−𝑗𝑗
+ 𝜀𝜀𝑖𝑖𝑛𝑛            (5.8) 
 
where j represents the lead time period (j=3 in Equation 5.7) and T represents the lag period 
(T= 4 in Equation 5.7). For a detailed note on how the dummy variables for lag and lead 
effects are calculated from BHPS data in Microsoft Excel, see Section 5.10.1 in the Appendix. 
 
The results have been tabulated and graphed below. Clark and Georgellis (2013) used five 
lags after and four lags before. Here, dummies have been created for six years after and three 
years before, although the choice of time period has no effect on the outcome as long as the 
periods that are excluded do not have statistically significant coefficients. The estimated lags 
and leads were estimated in the same regression to ensure that the omitted variable was the 
same and can therefore plot the coefficients on the same graph (Clark and Georgellis (2013)). 
Also, when the lag and lead effects of a variable are calculated, this variable is omitted from 
the regression. 
 
The income variable used is the logarithm of MIS equivalised income. The significance 
levels have been changed from previous tables in this chapter to the more common 10 per 
cent, 5 per cent and 1 per cent. Notation in the following table is as above; for instance, 0 
refers to an event happening within the last year, and positive integers referring to the event 
occurring in the past. 
 
The first set of tables in Section 5.6.1 comprises of those individuals who do not necessarily 
remain in a particular state, and will be denoted as the ‘change set’. For example, an 
individual may get divorced at time zero, but then remarry in a later year – this set of results 
does not capture this. So for example, the ‘change set’ of tables will measure the effect of a 
divorce 5 years later, even if the individual is no longer divorced. The second set (denoted 
‘persistent set’ will ensure that the individual is still divorced. The persistent set of results, in 
Section 5.6.2, captures this. One would hypothesise that the effects on SWB are greater for 
those remaining in a particular state. More specifically, the effects from Section 5.6.2 are 
stronger (the coefficients are larger) than in Section 5.6.1.  
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5.6.1 Anticipation and Adaptation Effects where the Lag and Lead States are Not Fixed 
The tables in this section show the number of respondents in lag and lead effects for given 
events, even if that individual is no longer in that state. Table 5.4 shows how many 
individuals are in each state.  
 
Variable 0 1 2 3 4 5 -1 -2 -3 
Marriage 3,301 2,905 2,535 2,213 1,900 1,651 3,301 2,693 2,184 
Employment 9,514 8,014 6,819 5,823 4,968 4,308 9,514 7,682 6,156 
Degree 1,024 825 697 576 471 403 1,024 878 742 
Widowhood 1,173 1,015 856 731 622 506 1,173 1,023 901 
Divorce 1,484 1,283 1,100 962 818 696 1,484 1,269 1,094 
Separation 1,195 1,029 901 780 681 579 1,195 1,020 904 
Own house 4,089 3,535 3,022 2,602 2,220 1,832 4,089 3,318 2,734 
Retired 4,616 3,971 3,439 2,960 2,539 2,163 4,616 3,982 3,459 
FT Stud 1,400 1,152 950 791 659 561 1,400 901 719 
Living as a 
couple 
3,200 2,787 2,395 2,063 1,753 1,494 3,200 2,753 2,353 
Table 5.4: The number of individuals satisfying each condition. Significance levels are 10%, 
5% and 1% (*,**,*** respectively). 
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Variable 0 1 2 3 4 5 
Marriage 0.284 
(0.0246)*** 
0.200 
(0.0248)  
0.151 
(0.028)*** 
0.1136 
(0.0249)*** 
0.0571 
(0.0255)*** 
0.082 
(0.027)*** 
Employment 0.053 
(0.015)*** 
0.006 
(0.015) 
0.004 
(0.015) 
-0.004 
(0.016) 
-0.008 
(0.016) 
-0.007 
(0.018) 
Widowhood -0.338 
(0.039)*** 
-0.191 
(0.040)*** 
-0.135 
(0.042)*** 
-0.080 
(0.043)* 
-0.043 
(0.045) 
-0.010 
(0.048) 
Divorce -0.108 
(0.036)*** 
-0.064 
(0.037)* 
0.034 
(0.037) 
0.024 
(0.038) 
0.0091 
(0.040) 
0.072 
(0.042)* 
Separation -0.414 
(0.041)*** 
-0.118 
(0.040)*** 
-0.074 
(0.041)* 
0.024 
(0.042) 
-0.054 
(0.044) 
-0.116 
(0.047)** 
FT Stud 0.080 
(0.046)*  
0.0347 
(0.047) 
0.0424 
(0.049) 
0.625 
(0.051) 
-0.072 
(0.044)* 
-0.0342 
(0.046) 
 
 
Variable -1 -2 -3 
Marriage 0.121 (0.026)*** 0.039 (0.027)** -0.0014 (0.0291) 
Employment -0.133 (0.016)*** -0.070 (0.017)*** -0.040 (0.018)** 
Widowhood -0.228 (0.041)*** -0.141 (0.043)*** -0.183 (0.045)*** 
Divorce -0.148 (0.038)*** -0.242 (0.039)*** -0.117 (0.041)*** 
Separation -0.462 (0.040)*** -0.206 (0.043)*** -0.176 (0.045)*** 
FT Stud -0.042 (0.043) -0.032 (0.048) -0.023 (0.051) 
Table 5.5: Results for lag and lead effects of various life events, for life satisfaction 
 
 To check for robustness of results, the same procedure can be conducted for a different 
 measure of life satisfaction. For the GHQ-12, the results are as follows: 
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Variable 0 1 2 3 4 5 
Marriage 0.071 
(0.036) 
0.014 
(0.038) 
0.054 
(0.040) 
0.026 
(0.042) 
0.038 
(0.045) 
0.110 
(0.048)** 
Employment 0.109 
(0.024)*** 
0.020 
(0.024) 
0.030 
(0.025) 
0.077 
(0.027)*** 
0.093 
(0.029)*** 
0.148 
(0.031)*** 
Widowhood -0.807 
(0.061)*** 
-0.381 
(0.063)*
** 
-0.118 
(0.068)* 
-0.048 
(0.0727) 
0.083 
(0.077) 
0.140 
(0.085) 
Divorce -0.202 
(0.056)*** 
0.079 
(0.0577) 
0.245 
(0.061)*
** 
0.174 
(0.065)*** 
0.247 
(0.070)*** 
0.341 
(0.075)*** 
Separation -0.609 
(0.064)*** 
-0.121 
(0.064)* 
0.123 
(0.067)* 
0.109 
(0.071) 
0.142 
(0.077)* 
0.195 
(0.083)** 
FT Stud 0.087 
(0.0665) 
-0.128 
(0.068) 
-0.065 
(0.071) 
-0.114 
(0.076) 
-0.082 
(0.0798) 
-0.0192 
(0.084)** 
 
 
Table 5.6: Lag and lead effects for various life events for the GHQ-12 
 
5.6.2 Anticipation and Adaptation Effects where the Lag and Lead States are Fixed 
As well as the lag and lead effects taking place, analysis can also focus on an individual who 
has remained in that state for each lag and lead year. For example, the individual got married 
in Year -1 (in the last year) and then remains in that state for all subsequent years. Table 5.7 
shows the number of individuals in each state: the numbers are as expected lower than Table 
5.4. For lead effects, it is required that that individual is never in that state beforehand. For 
Variable -1 -2 -3 
Marriage 0.094 (0.038)** 0.096 (0.040)** 0.027 (0.043) 
Employment -0.091 (0.024)*** 0.002 (0.025) 0.003 (0.023) 
Widowhood -0.120 (0.062)** -0.118 (0.063)** -0.151 (0.066)** 
Divorce 0.033(0.057) 0.0664 (0.058) 0.0321(0.060) 
Separation -0.216 (0.060)*** 0.0700 (0.063) -0.165 (0.066)** 
FT Stud 0.101 (0.062)* -0.242 (0.072)*** -0.141 (0.078)* 
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example, if an individual becomes unemployed in the last year (Year -1) they must not have 
been unemployed in any of the lead years54.  
 
Variable 0 1 2 3 4 5 -1 -2 -3 
Marriage 3,302 2,583 2,176 1,846 1,530 1,286 3,302 2,215 1,549 
Employment 9,514 5,886 4,298 3,306 2,554 2,050 9,514 3,521 2,087 
Unemployment 3,798 818 296 120 59 32 3,798 2,480 1,786 
Widowhood 1,173 853 693 563 463 374 1,173 812 706 
Divorce 1,484 895 645 493 372 297 1,484 955 802 
Separation 1,195 511 265 138 80 45 1,195 850 752 
Retired 4,616 3,044 2,331 1,884 1,530 1,257 4,616 2,423 2,008 
Table 5.7: The number of individuals satisfying each condition, for each time period 
 
Variable 0 1 2 3 4 5 
Marriage 0.299 
(0.023)*** 
0.237 
(0.025)*** 
0.185 
(0.026)*** 
0.163 
(0.026)*** 
0.120 
(0.028)*** 
0.098 
(0.030)*** 
Unemployment -0.353 
(0.023)*** 
-0.423 
(0.046)*** 
-0.392 
(0.072)*** 
-0.352 
(0.109)*** 
0.473 
(0.139)*** 
-0.871 
(0.191)*** 
 Degree -0.071 
(0.047) 
-0.050 
(0.048) 
-0.039 
(0.049) 
-0.043 
(0.051) 
0.016 
(0.054) 
-0.041 
(0.056) 
Widowhood -0.341 
(0.040)*** 
-0.218 
(0.044)*** 
-0.184 
(0.046)*** 
-0.076 
(0.049) 
-0.025 
(0.051) 
-0.036 
(0.055) 
Divorce -0.144 
(0.036)*** 
-0.134 
(0.043)*** 
-0.036 
(0.047) 
-0.077 
(0.052) 
-0.0511 
(0.057) 
0.038 
(0.061) 
Separation -0.421 
(0.041)*** 
-0.203 
(0.055)*** 
-0.115 
(0.072) 
0.030 
(0.096) 
-0.147 
(0.118) 
0.067 
(0.160) 
 
 
                                            
54 The Excel condition shown in Section 5.10.1 is thus ensuring that the sum of the previous unemployment 
states is equal to zero. 
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Variable -1 -2 -3 
Marriage 0.130 (0.025)*** 0.067 (0.028)** 0.010 (0.032) 
Unemployment -0.071 (0.024)*** -0.040 (0.028) -0.035 (0.032) 
Degree 0.126 (0.045)*** 0.128 (0.051)** 0.172 (0.055)*** 
Widowhood -0.220 (0.040)*** -0.140 (0.047)*** -0.133 (0.050)*** 
Divorce -0.163 (0.037)*** -0.300 (0.044)*** -0.174 (0.047)*** 
Separation -0.453 (0.039)*** -0.239 (0.046)*** -0.156 (0.049)*** 
Table 5.8: Lag and lead coefficients for life satisfaction and various life events 
 
Similarly, for the GHQ-12 measure of SWB: 
 
Variable -1 -2 -3 
Marriage 0.097 (0.038)*** 0.142 (0.043)*** 0.072 (0.050) 
Unemployment -0.172 (0.035)*** -0.100 (0.041)** -0.020 (0.048) 
Degree 0.238 (0.075)*** 0.177 (0.078)** 0.228 (0.082)*** 
Widowhood -0.149 (0.061)** -0.222 (0.071)*** -0.160 (0.074)** 
Divorce -0.036 (0.057) -0.098 (0.066) -0.032 (0.069) 
Separation -0.249 (0.060)*** -0.076 (0.068) -0.213 (0.071)*** 
Table 5.9: Lag and lead coefficients for the GHQ-12 and various life events. 
Variable 0 1 2 3 4 5 
Marriage 0.066 
(0.037)* 
0.010 
(0.041) 
0.020 
(0.043) 
0.009 (0.046) 0.035 
(0.050) 
0.068 
(0.053) 
Unemployment -0.470 
(0.035)*** 
-0.431 
(0.070)*** 
-0.257 
(0.115)** 
-0.399 
(0.181)** 
-0.639 
(0.247)*** 
-0.690 
(0.337)** 
Degree 0.057 
(0.075) 
0.043 
(0.078) 
0.111 
(0.083) 
0.185 (0.088) -0.022 
(0.096) 
0.007 
(0.101) 
Widowhood -0.844 
(0.061)*** 
-0.493 
(0.069)*** 
-0.196 
(0.075)*** 
-0.146 
(0.082)* 
0.024 
(0.089) 
0.056 
(0.098) 
Divorce -0.272 
(0.056)*** 
-0.036 
(0.069) 
0.118 
(0.079) 
0.0344 
(0.088) 
0.184 
(0.100)* 
0.139 
(0.111) 
Separation -0.655 
(0.064)*** 
-0.150 
(0.089)* 
-0.013 
(0.120) 
0.267 
(0.162)* 
-0.334 
(0.211) 
-0.096 
(0.285) 
  149 
5.6.3 Comparison of Results 
The first set of results, denoted ‘change set’, (Section 5.6.1) does not require an individual to 
remain in a certain state, whereas the second set, denoted ‘persistent set’ (Section 5.6.2), does. 
For this reason, it would be expected that adaptation would be quicker for individuals in the 
change set. For example, a separation that lasts five years is likely to affect an individual 
more than a different individual who was separated five years ago but is now married. 
Comparing coefficients, for each life events, graphically, can show this – this is conducted 
below. Comparing the different variables, the effects are stronger for all variables in the 
persistent set. Those who are married for subsequent years are happier than those whose 
marital status changed from married to not married, for each of the five lead years. The same 
situation is seen with separation – those who are separated for each subsequent year after the 
first separation are unhappier than those who are no longer separated. The effect of 
widowhood was similar. The divorce remains statistically significant at the 1 per cent level 
for two years in the persistent set, but only significant at the 10 per cent level after two years 
for those in the first set. Results can be seen more precisely by graphing results from Sections 
5.6.1 and 5.6.2 in Figures 5.1 to 5.4 below: 
 
Figure 5.1: Comparison of marriage coefficients and standard errors for change and persistent 
sets for both life satisfaction and GHQ-12 measures of SWB. 
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Figure 5.2: Comparison of widowhood coefficients and standard errors for change and 
persistent sets for both life satisfaction and GHQ-12 measures of SWB  
 
  
Figure 5.3: Comparison of divorce coefficients and standard errors for change and persistent 
sets for both life satisfaction and GHQ-12 measures of SWB 
Figure 5.4: Comparison of separation coefficients and standard errors for change and 
persistent sets for both life satisfaction and GHQ-12 measures of SWB 
 
Figures 5.1 to 5.4 generally show that, where lag and lead effects are significantly different 
from zero, the effects of the persistent set where an individual is still in a particular state are 
stronger than when this restriction is not in place, i.e. for the change set. In other words, the 
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magnitudes of the coefficients in the FE models are generally larger. Divorce is only 
positively significant in the ‘change’ set for GHQ-12, and is not robust for other scenarios or 
measures of SWB. This shows that not only does adaptation take place for certain life events 
examined here (as shown by the path from statistically significant to statistically 
insignificant), the adaptation effect is quicker when an individual changes status (rather than 
remaining in a particular state) and these effects on SWB are also lower. 
 
Finally, it is important to denote that, of course, there are different marital statuses that 
interact; for instance, separation and divorce. It will likely be the case with this example that 
being separated is capturing the lead effects of divorce. The advantage of the ‘persistent’ or 
‘second’ set is that the dummy variables capturing the lead effects of divorce are defined as 
any marriage variable that is not divorce – this could be for example being married or 
separated. This, in essence, means that graphs for individual marital statuses can be analysed 
individually without requiring concern over interaction between marital statuses biasing 
coefficients. In fact, this is the required definition for lead effects in the ‘change’ or ‘first’ set. 
 
Overall, this section shows that adaptation occurs for all events other than unemployment, as 
shown by Clark and Georgellis (2013), with a similar set of control variables but a different 
income variable, which is a key finding for this study. Because Clark and Georgellis (2013) 
did not produce coefficients for male and female combined, a comparison between results 
here and results in their study occurred in Section 5.7, where male and female adaptation is 
analysed in detail. A significant finding in this study, by comparing change and persistent sets 
and Figures 5.1 to 5.4, is that adaptation is quicker if the state changes in later years, and 
effects are lower on SWB if a state change occurs. 
 
5.7 Obtaining a Degree 
To contribute further to the literature in terms of anticipation and adaptation effects, a similar 
approach, as mentioned in Section 5.6, can be conducted with respect to education and its 
effect on SWB. Chen (2012) writes that little work on the mechanisms between education 
and happiness has been studied.  
 
Figure 5.5 plots the coefficients of the life satisfaction and the GHQ-12 measure of SWB 
against the respective time lag and lead years, taken from the Tables 5.6 and 5.7. 
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Figure 5.5: Anticipation and adaptation for obtaining a degree, using the life satisfaction 
measure and the GHQ-12 measure of SWB. 
 
From Figure 5.5, it is shown that the three years leading up to obtaining the degree (for most, 
the three years before obtaining a degree are the three years at university) are positive and 
significant55. The life satisfaction measure shows a fall in life satisfaction in the second and 
then the third year of university, although the GHQ-12 shows an increase in the effect on 
SWB from the second to final year of university. Another key observation is that all but one 
of the coefficients after an individual completes a degree are significant. This is important for 
two reasons. Firstly, it suggests that once a degree has been completed, its effect on SWB is 
minimal at best. This could be due to once a degree is complete, the effects on SWB shift to, 
for example, income, health or employment56. Secondly, it could imply that education need 
not be included in a model of SWB – the effect of a degree on SWB could have transferred 
over to income and to entering the job market once the degree has been completed.  
 
5.8 Anticipation and Adaptation of Subsets of the Data 
The next stage will be to investigate how different groups adapt to different life events, using 
FE panel regressions. Clark and Georgellis (2013) write: “We believe that one fruitful area of 
research for the future would be to identify groups of individuals who adapt faster or slower 
to certain events.” (pg. 10). Clark and Georgellis test the differences between men and 
women, so this will first be tested, but as above for the MIS equivalence scale income 
measure. Coefficients can be compared with those from Clark and Georgellis (2013) to assess 
                                            
55 The fourth most popular reason for going to university was the “university experience” – this will occur 
during the time spent at university and could be a reason for the positive effect on life satisfaction and the GHQ-
12, as full-time education is controlled for in the model.  
http://www.nus.org.uk/PageFiles/4017/NUS_StudentExperienceReport.pdf (last accessed 10th March 2016) 
 
56 The top three reasons for going to university are for future earning and employment opportunities. 
http://www.nus.org.uk/PageFiles/4017/NUS_StudentExperienceReport.pdf (last accessed 10th March 2016) 
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whether changing the income variable significantly affects coefficient sizes and rank orders. 
This will be done for only the persistent set approach – i.e. the individuals that remain in the 
state that are being tested for anticipation and adaptation effects - this would mean comparing 
identical approaches with Clark and Georgellis (2013).  
 
5.8.1 Female versus Male Adaptation 
Table 5.8 shows the coefficients of regressions run on male-only data. Separate regressions 
are run for each variable, with lag and lead effects included and the variable itself excluded 
from the model specification. 
Variable 0 1 2 3 4 5 
Marriage 0.280 
(0.032)*** 
0.193 
(0.035)*** 
0.174 
(0.036)*** 
0.112 
(0.037)*** 
0.123 
(0.038)*** 
0.085              
(0.041)** 
Unemployment -0.412 
(0.031)*** 
-0.418 
(0.057)*** 
-0.386 
(0.086)*** 
-0.384 
(0.116)*** 
-0.620 
(0.144)*** 
-0.812 
(0.191)*** 
Widowhood -0.262 
(0.068)*** 
-0.108 
(0.075) 
0.083 
(0.083) 
-0.072 
(0.088) 
-0.016 
(0.092) 
0.022 
(0.098) 
Divorce -0.148 
(0.058)*** 
-0.095 
(0.070) 
0.049 
(0.080) 
-0.085 
(0.091) 
0.041 
(0.099) 
0.099 
(0.108) 
Separation -0.508 
(0.061)*** 
-0.184 
(0.088)** 
-0.247 
(0.113)** 
-0.104 
(0.148) 
-0.141 
(0.180) 
-0.063 
(0.240) 
 
Variable -1 -2 -3 
Marriage 0.108 (0.035)*** 0.072 (0.040)* 0.035 (0.045) 
Unemployment -0.088 (0.032)*** -0.060 (0.039) -0.097 (0.046)** 
Widowhood -0.131 (0.068)* -0.236 (0.077)*** -0.219 (0.081)*** 
Divorce -0.152 (0.060)** -0.324 (0.068)*** -0.125 (0.074)* 
Separation -0.439 (0.058)*** -0.282 (0.066)*** -0.086 (0.072) 
Table 510: Coefficients on regressions run on data only containing males 
 
Similarly, Table 5.11 shows regression coefficients for various life events, with life 
satisfaction as the dependent variable, for data that contains only females. For female 
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unemployment, the final three adaptation columns have a sample size of less than 10 
observations, so these will not be included when represented graphically. 
 
Variable 0 1 2 3 4 5 
Marriage 0.318 
(0.034)*** 
0.278 
(0.036)*** 
0.197 
(0.037)*** 
0.211 
(0.038)*** 
0.115 
(0.040)*** 
0.110               
(0.043)** 
Unemployment -0.296 
(0.034)*** 
-0.449 
(0.074)*** 
-0.443 
(0.125)*** 
-0.306 
(0.259) 
-0.002 
(0.379) 
-1.80 
(0.682)*** 
Widowhood -0.375 
(0.050)*** 
-0.267 
(0.055)*** 
-0.292 
(0.057)*** 
-0.081 
(0.060) 
-0.029 
(0.063) 
-0.061 
(0.068) 
Divorce -0.140 
(0.047)*** 
-0.153 
(0.055)*** 
-0.073 
(0.060) 
-0.074 
(0.065) 
0.017 
(0.072) 
0.012 
(0.076) 
Separation -0.361 
(0.055)*** 
-0.211 
(0.072)*** 
-0.042 
(0.094) 
0.109 (0.126) -0.147 
(0.156) 
0.143 
(0.214) 
 
Variable -1 -2 -3 
Marriage 0.147 (0.035)*** 0.062 (0.040) -0.012 (0.046) 
Unemployment -0.053 (0.035) -0.018 (0.041) 0.024 (0.046) 
Widowhood -0.266 (0.051)*** -0.091 (0.061) -0.086 (0.064) 
Divorce -0.161 (0.048)*** -0.283 (0.059)*** -0.202 (0.061)*** 
Separation -0.462 (0.053)*** -0.207 (0.063)*** -0.204 (0.067)*** 
Table 5.11: Regression coefficients for various life events, for women only. 
 
Now, Figures 5.6 to 5.8 below is the graphical representation of the above data in Tables 5.10 
and 5.9 comparing how men and women adapt to various events. This allows for the more 
straightforward representation of the magnitudes and significance of each coefficient at the 5 
per cent level. Figure 5.7 capturing adaptation to unemployment is cut off early due to the 
small sample size for females. 
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Figure 5.6: Comparison of anticipation and adaptation of the marriage and widowhood 
effects on life satisfaction, for male and females 
Figure 5.7: Comparison of anticipation and adaptation of the divorce and unemployment 
effects on life satisfaction, for male and females 
 
 
 
 
 
Figure 5.8: Comparison of anticipation and adaptation of the marriage effect on life 
satisfaction, for male and females 
 
The figures above signify a number of crucial findings for the literature. Firstly, for all five 
graphs, the rank order of effects is different for male and females.  This suggests that effects 
of an event for male and females do not follow the same paths in terms of their effect on 
utility. Furthermore, different genders adapt quicker dependent on the event – males appear 
to adapt quicker (more specifically, the positive or negative effects of an event become 
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statistically insignificant quicker) to marriage, widowhood and divorce, but slower to 
unemployment and separation. Moreover, the group that adapts to an event quicker is the one 
that has lower magnitudes throughout the entire plot of the time path.  
 
Results can be compared with Clark and Georgellis (2013) in order to assess the robustness 
of coefficients and analysis. Clark and Georgellis (2013) write: “the phenomenon of 
adaptation may be a general one, rather than being only found in German data or using 
single-item SWB measures.” (pg. 1). Indeed, as discussed in Section 5.5, this study found, as 
did work by Clark and Georgellis, that adaptation occurs for all variables bar unemployment. 
However, how robust are the adaptation paths? Although the income variable has been 
changed, other differences between adaptation analysis in this study and Clark and Georgellis 
(2013) is that in this study there are no age restrictions for those aged 60 and under (up to 80 
for widowhood). Age cubed is included here, with the number of children excluded in this 
study (this has instead been taken account of in the MIS scaling of income). The standard 
controls of time dummies, regional dummies, education, health (included as four dummies 
here, two in Clark and Georgellis (2013)), marital status and employment status have been 
included in both studies. 
 
Because the graphs for male and female are in two separate graphs in Clark and Georgellis 
(2013), analysing the differences is slightly trickier, so the coefficient data will need to be 
analysed instead. In terms of marriage, adaptation coefficients in this thesis are a lot more 
significant, and the rank order for females for both lag and lead effects is different compared 
with Clark and Georgellis (2013). For widowhood, patterns are almost identical in terms of 
females adapting slower, and the same applies to the rank order of coefficient magnitudes and 
their significant levels. However, coefficient magnitudes differ substantially. For instance, the 
effect of widowhood occurring in the last year on life satisfaction in this study is -0.262 for 
males and -0.375. In Clark and Georgellis (2013), these effects are -0.398 for males and -
0.555 for females. This difference is substantial. For divorce, both sets of results show that 
males adapt quicker and have smaller coefficient magnitudes, although this study shows 
statistically significant effects of divorce in the year leading to the divorce. Similarly to 
widowhood, coefficient magnitudes vary substantially between this study and Clark and 
Georgellis (2013) for instance the coefficient on divorce in the next 1-2 years is -0.324 for 
males and -0.283 for females. Clark and Georgellis has these effects as -0.516 and -0.379. 
Separation has not been analysed in Clark and Georgellis (2013). 
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To summarise, despite both this paper and Clark and Georgellis (2013) using almost identical 
control variables and the same explanatory variable, results differ in terms of ranks, 
coefficient magnitudes and speed of adaptation. The disparities do depend on the event in 
question, with some variables appearing almost identical in some aspects, and male and 
female ranks at a given time for a certain events are identical in both studies. However, this 
does give cause for concern if a slight change in control variables and income variable can 
cause such a significant change in anticipation and adaptation effects – this is a significant 
finding in that coefficient changes will lead to changes in WTP calculations. 
 
5.8.2 Adaptation for Individuals with a Degree 
An alternative way of analysing a subset of BHPS data is to consider those with a degree. 
Clark and Oswald (1994) find that higher educated people are worse off, and in general, there 
has not been a consensus on the education effect on SWB (see Section 2.5.4). This thesis 
argues that the reason for this is that the effects of a degree on SWB are statistically 
insignificant once a degree has been obtained (see Section 5.7), and that the effects transfer to 
other areas such as income or employment – logically, these are the main reasons for going to 
university57, and this supported by student surveys. To investigate this area further from the 
BHPS data, the question is asked: ‘do individuals with degrees adapt differently to 
individuals without degrees when faced with unemployment?’ 
 
Variable 0 1 2 3 4 5 
Degree -0.364 
(0.063)*** 
-0.861 
(0.155)*** 
-1.21 
(0.237)*** 
-0.728 
(0.359)** 
-1.268 
(0.334)*** 
-1.541 
(0.361)*** 
No 
degree 
-0.346 
(0.025)*** 
-0.389 
(0.048)*** 
-0.327 
(0.076)*** 
-0.310 
(0.115)*** 
-0.345 
(0.152)** 
-0.699 
(0.219)*** 
 
                                            
57 The top five reasons for going to university on http://www.applytouni.com/articles/why-go-to-university-in-
2015.aspx (last accessed 11th March 2016) )are career or salary-based. This is supported by an NUS survey, 
listing the top three reasons as to gain qualifications” (68 per cent), “to improve my chances of getting a job” 
(53 per cent), and “to improve my earning potential. 
http://www.nus.org.uk/PageFiles/4017/NUS_StudentExperienceReport.pdf. (last accessed 11th March 2016) 
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Variable -1 -2 -3 
Degree -0.182 (0.073)** -0.069 (0.088) -0.080 (0.100) 
No degree -0.068 (0.025)*** -0.045 (0.030) -0.038 (0.035) 
Table 5.12: Anticipation and adaptation coefficients of unemployment for those with a degree 
and those without a degree 
 
Plotting Table 5.12 gives the following: 
 
 
 
 
 
 
Figure 5.9: Unemployment anticipation and adaptation for individuals with a degree versus 
no degree 
 
For those individuals with a degree, the impact of being unemployed is larger (more 
negatively statistically significant) than for those without a degree. There could be a number 
of reasons for this. Firstly, the income lost could have been higher for those with a degree, 
although household income is controlled for in the model. Secondly, those individuals with a 
degree could have unobserved individual effects such as being more ambitious and have 
higher expectations. The lead effects are also greater for those with a degree. This is perhaps 
for the same reasons as above. Those with a degree reveal a downward slope with each 
additional year of unemployment and those with no degree do not reveal a slope, and instead 
stay at a fairly constant level of SWB (expect for those unemployed for five years). Again, 
there is no adaptation to unemployment as seen in Sections 5.6 and 5.8.1. 
 
It can be seen that the early results from Clark and Oswald (1994) are supported in terms of 
those more highly educated suffering more from unemployment. However, their study also 
found that those in long-term unemployment were happier than those in short-term 
unemployment. This study would strongly disagree with this finding. 
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In addition to comparing lag and lead effects for those with a degree and without a degree for 
unemployment, the same analysis can be conducted for employment. As was shown in 
Section 5.6, all lead effects are positive. This means that, for the three years prior to obtaining 
a degree, there is a significant, positive boost to life satisfaction. These effects are positive 
whether or not the variable ‘FT Student’, that captures the fact that the employment status of 
an individual is in full-time education as opposed to being unemployed (the base case dummy 
variable excluded for employment status is being unemployed) is included in the model. This 
would indicate that there are additional benefits to being at university other than the ones 
associated with being a full-time student. This is shown in Section 5.6. From Figure 5.9, it is 
clear that for all lag and lead years, the negative effect on unemployment is greater for those 
with a degree than for those without a degree. So, even though in previous regressions 
unemployment and employment are controlled for, it assumes a constant effect on all 
individuals in the panel. It is shown to be the case that those individuals with a degree are 
more negatively affected by unemployment, and this could be that they are more positively 
affected by employment. Furthermore, Figure 5.9 is based on unemployment for those 
individuals with a degree (so, not necessarily straight out of university). It seems plausible 
that those straight out of university have higher expectations in terms of employment and, 
therefore, unemployment. 
 
In order to produce Table 5.13 and Figure 5.10, two separate regressions are estimated. 
Firstly, employment lag effects are included for those individuals who have obtained a degree 
during the panel period. For those who obtained a degree before the panel period, it is not 
known when this occurred. A second regression is run on all of those who have not obtained 
a degree during the panel. Both regressions exhaust the entire sample. Moreover, both sets of 
employment lag effects require the individual to not have been in employment for the three 
years prior to obtaining employment. This ensures that individuals are differentiated only in 
having a degree or not in making comparisons. 
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Below, in Table 5.13, are the employment lag effects for those with a degree and those 
without a degree: 
 
Variable 0 1 2 3 4 5 
Degree 0.183 
(0.061)*** 
0.129 
(0.058)** 
0.169 
(0.060)*** 
0.070 
(0.060) 
0.113 
(0.067)* 
0.050 
(0.072) 
No 
degree 
0.085 
(0.015)*** 
0.036 
(0.015)** 
0.026 
(0.016)* 
0.022 
(0.016) 
0.010 
(0.017) 
0.016 
(0.018) 
Table 5.13: The lag effects of being employed, for those with a degree and those without a 
degree, for the dependent variable life satisfaction. 
 
 
 
 
 
 
Figure 5.10: Comparison of lag employment effects 
 
From Figure 5.10, it can be observed that those who have just finished their degree have a 
bigger increase in SWB from employment than those going into employment without a 
degree (in the last six years). Furthermore, those with a degree also have more significant 
coefficients, indicating that the effects of employment last longer and are a stronger influence 
on life satisfaction. 
 
Finally, regressions are run to test for the significance of income for those individuals just out 
of university. For these individuals, income (using the MIS scale income) is insignificant 
(p=0.772). On the other hand, income is highly significant (p<0.001) for the rest of the 
sample. When individual income is used (in logarithmic form) as opposed to equivalised 
household income, income is still insignificant (p=0.810).  
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So, it has been seen that although having a degree does not appear to directly affect SWB 
after it has occurred, the direct effects of a degree on SWB are in the form of lead effects. 
Furthermore, it appears that after obtaining a degree, the main causal influence on happiness 
comes from employment, which appears to be more significant than income. The panel is not 
long enough with a suitable sample size to follow individuals through achieving a degree and 
then analysing their income much later in life. It could be the case that initially an individual 
with a degree wants to enter employment, and is more concerned with income later in life.  
 
5.9 Conclusion 
This chapter on the dynamics of SWB contributes significantly to the literature. Firstly, by 
including and excluding different variable categories and introducing them systematically, it 
is shown that variable coefficients do not significantly alter – a common symptom of 
multicollinearity. Correlations between variables used in all models, for instance education 
and income, are shown to be low in all cases. This is further supported by calculating VIF 
statistics in an OLS model, for all covariates of life satisfaction. 
 
Secondly, one aim of this thesis is to further compare empirical results for ordered versus 
linear models. This thesis shows that even on a basic level, results, including rank orders and 
significance levels, vary considerably between an ordered FE model and a linear FE model. 
Although there are issues with the ordered FE estimator (see Section 6.3) it suggests that 
authors need to be careful in assuming identical conclusions from using a linear estimator for 
modelling SWB. Chapter 6 will complete this analysis by introducing three alternative panel 
estimators to the ordered FE model and compare WTP results in ordered versus linear 
estimators. Thirdly, variables not commonly analysed (Section 5.4.1) and interaction terms 
(Section 5.5) are shown to have statistical significance, with results being fairly intuitive in 
both sections. 
 
The largest contribution to both this thesis and the literature result from the introduction of 
anticipation and adaptation effects. Firstly, anticipation and adaptation effects are shown to 
be hugely significant in the dynamics of the effects of various life events on both life 
satisfaction and the GHQ-12. This supports previous work by, for instance, Clark (2008) and 
Clark and Georgellis (2013), as does this study also finding that all variables except for 
unemployment show adaptation. Of great concern, however, is that as mentioned when 
comparing linear and ordered FE regression results in Section 5.4, anticipation and adaptation 
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coefficients do not always match in terms of rank orders and coefficient magnitudes, when 
comparing the results of this thesis to those of Clark and Georgellis (2013), despite using 
almost identical control variables and model specification. The main objective of this thesis is 
to show the lack of robustness that is present in all inputs that affect model coefficients and 
thus WTP. The lack of robustness when using the same data, the same model, an almost 
identical set of explanatory variables and the same dependent variables shows that there is 
likely to be even greater discrepancies when contrasting different estimators, dependent 
variables, the inclusion of anticipation and adaptation effects themselves, and controlling for 
endogeneity when related to WTP. This is tested in Chapter 6. 
 
Finally, this chapter contributes to the education literature in several ways. Firstly, it is shown 
that whilst a degree has very little statistical significance on life satisfaction once achieved, 
there are instead highly statistically significant lead effects, even when being a full-time 
student (acting as a measure of employment status) is controlled for. Furthermore, it is shown 
that those with a degree are affected more strongly by both employment and unemployment, 
and income once finishing a degree is less significant for those just finishing a degree than it 
is to those who have not just finished a degree. 
 
The next chapter will build on this work, and will further analyse the robustness of the SWB 
model. In particular, this chapter finds a way for cardinal and ordinal coefficients to be 
compared, by calculating WTP valuations for various life events using both ordinal and 
cardinal models of SWB. Furthermore, for the first time in the SWB literature, the 
comparison of WTP values involving the MIS equivalised scale of income, anticipation and 
adaptation effects and income endogeneity are included. 
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5.10 Appendix 
 
Table 5.14: Pooled OLS 
Constant 3.39 
(84.66)*** 
3.01 
(68.68)*** 
2.43      
(2.23)* 
3.94  
(3.62)*** 
4.13    
(3.80)*** 
Age -.0294     
(-32.3)*** 
-.0140        
(-13.45)*** 
-0.025           
(-22.36)*** 
-0.128             
(-34.15)*** 
-0.129            
(-34.21)*** 
Age^2 .000377 
(40.49)*** 
.000193 
(17.28)*** 
0.00031 
(26.76)*** 
0.0025 
(32.47)*** 
0.0025 
(32.57)*** 
Age^3 - - - -0.000014       
(-28.72)*** 
-0.000014      
(-28.79)*** 
Sex -.00624      
(-0.96) 
-.01436      
(-2.17)** 
0.0465 
(7.35)*** 
0.0474 
(7.52)*** 
0.0485 
(7.70)*** 
Higher 
degree 
.0317 
(1.48) 
-.0927        
(-4.40)*** 
-0.198           
(-9.99)*** 
-0.1516           
(-7.64)*** 
-0.144            
(-7.26)*** 
1st degree .0384 
(3.06)** 
-.0797         
(-6.62)*** 
-0.196           
(-16.74)*** 
-0.1518          
(-12.87)*** 
-0.141             
(-11.89)*** 
HND/HNC .0918874 
(6.56)*** 
-.0182        
(-1.32) 
-0.138           
(-10.6)*** 
-0.107            
(-8.22)*** 
-0.101            
(-7.75)*** 
A-Level .029848 
(2.86)** 
-.07451       
(-7.21)*** 
-0.149           
(-15.27)*** 
-0.120             
(-12.25)*** 
-0.1147          
(-11.71)*** 
O-Level .0370787 
(3.92)*** 
-.043977        
(-4.72)*** 
-0.118           
(-13.45)*** 
-0.104            
(-11.85)*** 
-1.000            
(-11.32)*** 
CSE .0064853 
(0.40) 
-.03802          
(-2.37)** 
-0.0760          
(-5.02)*** 
-0.049             
(-3.25)*** 
-0.044              
(-2.90)** 
Log(HH 
income) 
.1242464 
(34.07)*** 
.08998 
(24.56)*** 
0.02389 
(6.72)*** 
0.019 
(5.40)*** 
0.2032 
(5.71)*** 
Regional 
dummies 
- - - - Included (18) 
FT educ - .7120 
(31.71)*** 
0.5635 
(26.42)*** 
0.434    
(19.93)*** 
0.436 
(20.05)*** 
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Table 5.14: Comparison of coefficients and their significance level probabilities for pooled 
OLS models. 
Self 
employed 
- .66456 
(30.83)*** 
0.466 
(22.87)*** 
0.489   
(24.06)*** 
0.495 
(24.32)*** 
Employed - .5886996 
(32.41)*** 
0.425 
(24.74)*** 
0.452 
(26.37)*** 
0.453 
(26.43)*** 
Maternity - 1.0250 
(20.21)*** 
0.768 
(16.03)*** 
0.809 
(16.93)*** 
0.808 
(16.90)*** 
LT sick - -.5990          
(-25.53)*** 
-0.0076         
(-0.33) 
-0.0015          
(-0.07) 
-0.014            
(-0.63) 
Retired - .6914 
(31.64)*** 
0.625 
(30.32)*** 
0.567 
(27.43)*** 
0.565 
(27.37)*** 
Gvt. train - .5731 
(7.91)*** 
0.527 
(7.72)*** 
0.418 
(6.14)*** 
0.4006 
(5.88)*** 
Married - - 0.2758 
(26.66)*** 
0.335 
(31.82)*** 
0.332 
(31.41)*** 
Living as a 
couple 
- - 0.213 
(18.09)*** 
0.273 
(22.94)*** 
0.2788 
(23.31)*** 
Separated - - -0.4114        
(-16.80)*** 
-0.329            
(-13.37)*** 
-0.334            
(-13.59)*** 
Divorced - - -0.205           
(-12.80) 
-0.149              
(-9.22)*** 
-0.146             
(-9.03)*** 
Widowed - - -0.050            
(-3.05)** 
0.055 
(3.28)*** 
0.050         
(3.01)** 
H5 - - 1.048 
(5.77)*** 
1.026 
(5.66)*** 
1.002 
(5.53)*** 
H4 - - 0.700 
(3.85)*** 
0.676 
(3.73)*** 
0.655 
(3.62)*** 
H2 - - -0.245            
(-1.35) 
-0.260             
(-1.44) 
-0.282            
(-1.56)      
H1 - - -0.876           
(-4.80)*** 
-0.886              
(-4.87)*** 
-0.904             
(-4.97)*** 
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When regional dummies were included for countries, Eng = -0.0932 (-9.41)***, Wales = -
0.0758 (-6.40)***, Scotland = -0.0808 (-6.96)***. Other coefficients did not change 
substantially from when regional dummies were included. From the regional dummies (again, 
with NI left out), ‘rest of north’ were positive, and slightly negative were Merseyside (-0.01), 
‘rest of west midlands’ (-0.02) and ‘Tyne’ (-0.04). All were insignificant, however.  Regional 
dummies are included to account for unobserved effects and an individual level. 
 
Table 5.15: Fixed Effects (within) Panel Model 
 
In total there are 18 Waves consisting of 30,944 individuals. In total, there are 252,190 total 
observations as not every individual is available every year (on average, there are 8.5 years of 
observations for each individual).  
Constant 4.426 
(66.02)*** 
4.05 
(57.74)*** 
4.641 
(5.03)*** 
5.31 
(52.30)*** 
5.29 
(49.85)*** 
Age -0.0008      
(-0.36) 
0.0031 
(1.28) 
-0.0082     
(-3.33)*** 
-0.103   
(15.83)*** 
-0.10338   
(-15.84)*** 
Age^2 -0.00012    
(-5.29)*** 
-0.00017    
(-7.01)*** 
-0.000347 
(-1.43) 
.002256   
(15.23)*** 
.002259 
(15.23)*** 
Age^3 - - - -0.0000137 
(-15.75)*** 
-0.0000137 
(-15.75)*** 
Sex Omitted Omitted Omitted Omitted Omitted 
Higher 
degree 
-0.0340      
(-0.50) 
0.0526 
(0.76) 
0.0672 
(0.98) 
.1458 
(2.14)* 
.1461 
(2.13)* 
1st degree -0.0741     
(-1.57) 
0.0081 
(0.16) 
0.019 
(0.40) 
0.09961 
(2.05)* 
0.09986 
(2.05)* 
HND/HNC 0.005 
(0.10) 
0.0610 
(1.0) 
0.0610 
(1.0) 
0.1436 
(2.46)* 
0.1442 
(2.47)* 
A-Level -0.0084       
(-0.20) 
0.0268 
(0.64) 
0.0495 
(1.20) 
0.1106 
(2.67)** 
0.1112 
(2.68)** 
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O-Level 0.0267 
(0.65) 
0.046 
(1.13) 
0.059 
(1.46) 
.0759 
(1.88) 
0.0761 
(1.89) 
CSE -0.075        
(-1.01) 
-0.0236      
(-0.32) 
-0.0018      
(-0.03) 
.01055 
(0.14) 
0.01062 
(0.16) 
Log(HH 
income) 
0.014 
(3.70)*** 
0.0115 
(3.02)** 
0.0014 
(0.36) 
0.0014 
(0.38) 
0.0014 
(0.38) 
Regional 
dummies 
- - - - Included 
FT educ - 0.413 
(17.47)*** 
0.403 
(17.30)*** 
0.3509 
(14.92)*** 
0.3509 
(14.92)*** 
Self 
employed 
- 0.331 
(14.52)*** 
0.301 
(13.42)*** 
0.3093 
(13.78)*** 
0.3094 
(13.79)*** 
Employed - 0.334 
(19.40)*** 
0.314 
(18.49)*** 
0.3227 
(19.00)*** 
0.3227 
(19.00)*** 
Maternity - 0.595 
(14.47)*** 
0.5598 
(13.80)*** 
0.5731 
(14.14)*** 
0.5731 
(14.14)*** 
LT sick - -0.189       
(-7.73)*** 
-0.062       
(-2.58)** 
-0.0667        
(-2.76)** 
-0.0667        
(-2.76)** 
Retired - 0.346 
(15.92)*** 
0.345 
(16.10)*** 
0.3281 
(15.33)*** 
0.3281 
(15.33)*** 
Gvt. train - 0.286 
(4.46)*** 
0.284   
(4.50)*** 
0.2459 
(3.89)*** 
0.2560 
(3.89)*** 
Married - - 0.126 
(6.24)*** 
0.1798 
(8.96)*** 
0.1799 
(8.96)*** 
Living as a 
couple 
- - 0.167 
(9.94)*** 
0.2072 
(12.19)*** 
0.2074 
(12.20)*** 
Separated - - -0.271       
(-8.91)*** 
-.2178       
(-7.11)*** 
-.2178        
(-7.11)*** 
Divorced - - 0.0746      
(-2.70)** 
-.02899      
(-1.04) 
-.02886      
(-1.04) 
Widowed - - -0.211       
(-6.82)*** 
-.1225       
(-3.89)*** 
-.1225       
(-3.89)*** 
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Table 5.15: Fixed Effects model coefficient comparisons for various combinations of 
variables 
 
When regional dummies are included for England, Scotland and Wales, Eng = 0.019 (0.52), 
Wales = 0.0139 (0.26), Scotland 0.027 (0.50), indicating that all country dummy variables are 
H1 - - 0.325 
(2.12)* 
.3463 
(35.91)*** 
0.3463 
(35.91)*** 
H2 - - 0.193 
(1.26) 
.2128 
(29.07)*** 
.2128 
(29.07)*** 
H4 - - -0.292       
(-1.91) 
-.2698       
(-24.13)*** 
-.2698       
(-24.13)*** 
H5 - - -0.677       
(-4.39)*** 
-.6487       
(-31.82)*** 
-.6487       
(-31.82)*** 
Corr(u,x) -0.3347 -0.2529 -0.1332 -0.0999 -0.1006 
F all u=0 (25160, 
129784) = 
 
(26160, 
129865) = 
 
(25160,129
855)=5.56*
 
F(26160, 
129855) =     
 
F(26160, 
129852) =     
 F test (9,129874)
= 35.29*** 
(18, 
129865) = 
 
(28, 
129855)=1
 
F(28,12985
5)       =    
  
F(31,12985
2)       =    
 R within 0.0024 0.0107 0.0396 0.0415 0.0415 
R between 0.0064 0.0013 0.0553 0.0660 0.0656 
R overall 0.0074 0.0004 0.0446 0.0557 0.0555 
Sigma u 1.142 1.123 1.074 1.066 1.066 
Sigma e 0.902 0.899 0.885 .885 .885 
rho 0.616 0.610 0.595 0.592 0.592 
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positive against Northern Ireland, but insignificant. For regional dummies, the only 
significant dummy is eastmidlands with a coefficient of 0.114 (0.037)* (a lack of variance 
could be a reason for this). 
Table 5.16: Comparison of three estimator coefficients 
Table 5.16: Comparison of coefficients, t-statistics and significance levels for three different 
estimators. 
 Pooled OLS Fixed Effects Panel Ordered Logit FE 
 Constant 4.13 (3.80)*** 5.29 (49.85)*** - 
Age -0.129 (-34.21)*** -0.1034 (-15.84)*** -0.14695 (-31.73)*** 
Age^2 0.0025 (32.57)*** 0.0021 (15.23)*** 0.0029 (30.31)*** 
Age^3 -0.000014  (-28.79)*** -0.0000137 (-15.75)*** -0.0000166 (-27.31)*** 
Higher degree -0.144 (-7.26)*** 0.146 (2.13)* -0.19 (-7.12)*** 
1st degree -0.14 (-11.89)*** 0.09986 (2.05)* -0.18 (-10.82)*** 
Log(HH income) 0.2032 (5.71)*** 0.0014 (0.38) 0.0054 (1.38) 
Regional dummies Included  Included Included 
FT educ 0.436 (20.05)*** 0.351 (14.92)*** 0.331 (12.80)*** 
Self employed 0.495 (24.32)*** 0.309 (13.78)*** 0.343 (14.21)*** 
Employed 0.453 (26.43)*** 0.323 (19.00)** 0.340 (17.40)*** 
Maternity 0.808 (16.90)*** 0.573 (14.14)*** 0.702 (13.40)*** 
LT sick -0.014 (-0.63) -0.067 (-2.76)** -0.076 (-2.89)** 
Retired 0.565 (27.37)*** 0.328 (15.33)*** 0.414 (17.03)*** 
Gvt. train 0.4006 (5.88)*** 0.246 (3.89)*** 0.280 (3.69)** 
Married 0.332 (31.41)*** 0.180 (8.96)*** 0.331 (22.05)*** 
Living as a couple 0.2788 (23.31)*** 0.207 (12.19)*** 0.271(16.49)*** 
Separated -0.334 (-13.59)*** -0.218 (-7.11)*** -0.252 (-8.56)*** 
Divorced -0.146 (-9.03)*** -0.029 (-1.04) -0.126 (-5.87)*** 
Widowed 0.050(3.01)** -0.123 (-3.89)*** 0.06 (2.72)** 
H1 1.002 (5.53)*** 0.346 (35.91)*** 0.684 (62.76)*** 
H2 0.655 (3.62)*** 0.213 (29.07)*** 0.374 (43.30)*** 
H4 -0.282 (-1.56) -0.269 (-24.13)*** -0.389  (-29.46)*** 
H5 -0.904 (-4.97)*** -0.649 (-31.83)*** -0.851  (-36.92)*** 
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5.10.1 A Note of Creating Lag and Lead Effects in Microsoft Excel 
In order to create the dummies, a few formulas were needed in Microsoft Excel. All 
information comes from data relating to ‘highest academic qualification’. Column C is the 
time period (t=1,…,18), Column D is an individual identifier (i=1,…,32000), Column F is 
whether an individual has a degree or not (the sum of ‘First degree’ and ‘Higher degree’ from 
BHPS data), and Column O is a created column to determine whether an individual has 
obtained a degree in period t. 
 
• (Column O) =IF(AND(D3-D2=0, F3-F2=1),1,0). Here, a combination of an IF and 
AND statement are used. Column D is an individual identifier and Column F is 
dummy variable for an individual with a degree (undergrad, postgrad, etc.). This 
formula will give a value of 1 if the individual is the same AND if they obtained a 
degree at any point during the BHPS survey (F3-F2, F4-F3 and so on might not 
represent successive time periods), and a 0 otherwise. 
• =IF(AND(O3=1,C3-C2=1),1,0). Column C represents the time period. Again, this 
formula outputs a value of 1 if Column O =1 (if an individual has obtained a degree 
during the BHPS survey) AND if the difference in time period (C3-C2, C4-C3, etc.) = 
1. This gives any individual who has obtained a degree in the last year. 
• By extension, a person who obtained a degree between 5 and 6 years ago can be 
found using the formula: =IF(AND(O5=1,C10-C4=6),1,0). For a value of 1, it is 
necessary that 5 periods back there was a degree obtained, AND the time period 
(Column C) is 6 years.  
 
Important note: The final formula only includes those individuals who have lags up to period 
6. There are individuals who will have obtained a degree 6 years ago but do not have lagged 
values in between (for example missing t=5). This is because the formula above states that 
there must be six time periods of recorded data for a value of 1 to be given. For now, only 
those individuals who have data for each year between obtaining a degree and the time period 
of the dummy variable are included. This is mainly to avoid bias, and also due to it being 
difficult to identify these individuals. These values however have still been calculated. Also, 
note that an identical approach can be taken to create the dummy variables for all regressors 
that anticipation and adaptation effects will be tested for. 
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For some variables, a more complicated formula is needed. This is because if the desired 
outcome is to see the effect of unemployment for each successive year after an individual 
enters unemployment, it needs to be d that for each successive year, that individual remains 
unemployed. If the original formula is used, it does not take into account whether that 
individual is in employment or not – it only checks whether the individual entered 
unemployment X years previously. To do this, an additional argument is entered into the 
‘ifand’ command. For example, to check for the six year lag effect, the formula would be: 
=IF(AND(O3=1,C8-C2=1,F8+F7+F6+F5+F4+F3=6),1,0). 
 
Column F would be the unemployment category (with 1 if unemployed, 0 otherwise). 
Therefore if an individual has been unemployed for 6 years, the sum of the six year dummies 
would be 6. This ensures that the individual is still in unemployment and has been for 6 years. 
For the lead effects, the individual would need to be not unemployed (unemployment =0) 
each year before unemployment. If not, then there exists the problem of overlapping periods 
of lag and lead unemployment effects. Ensuring that the individual is not unemployed in each 
of these years. 
 
5.10.2 A Note on the Inclusion of Interaction Terms 
In Stata, interaction terms can be calculated using ‘c.varname1#c.varname2’. This is easier to 
use than generating new variables for each interaction term. These variables will have to be 
the demeaned variables, and this can be done in Excel. Firstly, the average value for 
individual i will need to be calculated. This can be done using the formula: 
 = 𝑏𝑏𝐸𝐸𝑒𝑒𝑟𝑟𝑏𝑏𝑎𝑎𝑒𝑒𝑛𝑛𝑎𝑎(𝐷𝐷:𝐷𝐷,𝐷𝐷2,𝐸𝐸:𝐸𝐸)                 (5.11) 
 
Here, Column D is the individual and Column E is a column for age. So, the formula will 
output the average age for all cells equal to D2 (which represents a particular individual). 
This is then repeated for all cells in the column. Then, to demean the variable, the average 
age for individual i is subtracted from the age column (Column E). The demeaned variables 
can then be multiplied in Stata to create the interaction terms.  
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Chapter 6:  An Investigation into the Robustness of WTP and Endogeneity  
 
6.1 Introduction 
There is much debate over the way in which SWB is treated in terms of its cardinal or ordinal 
nature. This is because of a trade-off between the tractability of estimation and interpretation 
of a linear estimator in which SWB is assumed to be measured on a cardinal scale versus the 
non-violation of the ordered assumption in ordinal models. Dickerson et al. (2014) write that 
“linear FE  models are considered to be more straightforward to implement in practice and 
lead to more easily interpretable results than ordered FE models.” (pg. 2). This is supported 
by Cuesta and Budria (2011) who argue that the assumption of cardinality allows linear 
models to be estimated that provide greater and also more straightforward analysis of 
regression results. This is in contrast to the assumption of ordinality, which requires more 
complicated techniques and interpretation of results. In general, papers tend to follow other 
authors in adopting linear models; in particular, Ferrer-i-Carbonell and Frijters (2004) is often 
referenced when choosing a cardinal estimator. As well as Ferrer-i-Carbonell and Frijters, 
Frey and Stutzer (2000), Knight et al. (2007), Cuesta and Budria (2011) and Dickerson et al. 
(2014) all conclude that there is an insignificant difference between the results from ordinal 
and cardinal estimation. 
 
The purpose of this chapter is to investigate the factors that influence WTP valuations. This 
includes the estimator and thus the assumption on the underlying distribution of the 
dependent variable. This chapter will critically assess how different models, covering both 
linear and ordinal models, influences WTP valuations. Following on from the previous two 
chapters, for each model, changes in WTP values will also be analysed in terms of their 
consistency and emerging patterns through the inclusion and exclusion of anticipation and 
adaptation effects (Section 5.5), as well as comparisons of different income variables, one of 
which is the MIS equivalence scale measurement of income (from Section 4.6). This author 
has not observed such papers that compare WTP scores in this way.58 Finally, a comparison 
will be made between models that control for endogeneity and those that do not.  
 
The disparity between WTP calculations, when single factors such as the estimator used, 
controlling for anticipation and adaptation effects, income measurement and endogeneity, 
                                            
58 Dolan and Metcalfe (2008) compare different ways of measuring WTP (revealed preference versus stated 
preference) but do not alternate inputs across a single WTP measure. 
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suggest that the chosen estimator has a highly significant impact on income compensation 
values, and it is further argued here that all four factors need to be strongly considered by 
authors who use WTP calculations in their research. This suggests further that great care 
needs to be taken when analysing WTP results, given the varying impact that the inclusion of 
certain factors has on the overall direction of WTP values. It is found that in general, 
anticipation and adaptation dummies will increase WTP values, controlling for endogeneity 
significantly reduces WTP values, a more significant income variable in a SWB model also 
reduces WTP values, and the direction of WTP values when using an ordered model is 
ambiguous, but with significant variations in WTP results depending on whether a linear or 
ordered fixed effects model is chosen. 
 
Furthermore, this chapter identifies a new way in which WTP can be conducted. Chapter 5 
showed that anticipation and adaptation effects are significant in a dynamic model of SWB – 
the current chapter shows that individuals also adapt to all life situations and events other 
than unemployment, and hence after a certain time period, a given event does not impact on 
SWB. This chapter proposes that, by incorporating anticipation and adaptation effects into 
WTP, rather than looking at the yearly valuation of certain events which WTP calculations in 
the literature use, the total value of an event is calculated. This method gives more 
meaningful results compared with the standard calculation of WTP, as anticipation and 
adaptation effects suggest both non-constant yearly effects - adaptation to an event after ‘t’ 
years and anticipation effects before an event are not usually captured. These effects are 
shown to be statistically significant for non-market events such as obtaining a degree, divorce, 
and widowhood, and are robust to both linear and ordered estimators. This chapter finds that 
whilst anticipation and adaptation effects are robust to the estimator used in that the effects 
generally follow similar patterns of significance and rank orders are preserved between 
estimators and less so the income variable used, the magnitudes of the WTP valuations differ 
substantially when only one factor such as the estimator or the income variable is altered.  
 
The structure of this chapter in reaching the conclusions above is as follows. Section 6.2 
introduces and defines the ordered model in detail. Section 6.3 then shows how the ordered 
model estimator from Section 6.2 can be estimated within a panel model specification. 
Section 6.4 reviews papers that have chosen to use an ordered estimator to analyse SWB. 
Section 6.5 introduces three estimators for ordered models that are not commonly used in the 
literature – these act as a basis for comparing ordered estimator coefficients. Comparisons of 
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regression results begin in Section 6.6, where the dependent variable is substituted for various 
ordered and linear estimators. Section 6.7 introduces WTP into ordered models, and 
compares the robustness of WTP calculations through the substitution of both income 
variables and the estimator. Section 6.8 introduces anticipation and adaptation effects into 
ordered models – this section shows that whilst ordered model coefficients are meaningless, 
ratios of coefficients are valid. Section 6.9 then includes a section specifically on applying the 
previous approach directly to education. Section 6.10 introduces a control function approach 
and instrumental variables to an ordered panel model in order to control for income 
endogeneity. Finally, Section 6.11 concludes the chapter. 
 
6.2 The Ordered Choice Model 
The ordered model, as proposed by McKelvey and Zavoina (1975) and used in Clark and 
Oswald (2002), for example, is to suppose there exists an unobservable latent variable for the 
ith individual, denoted 𝑦𝑦𝑖𝑖∗ as defined in Equation 6.1 below. 𝑦𝑦𝑖𝑖 is an observable ordered 
variable which takes the values of 0 up to K-1, where there are K distinct response choices, 
and is related to 𝑦𝑦𝑖𝑖∗ using Equations 6.2, 6.3 and 6.4. The latent variable can be represented as 
a function of a vector of explanatory variables 𝑥𝑥𝑖𝑖′, whereby the behaviour of an individual can 
be categorised based on their individual value of a latent variable, which is itself reliant on a 
set of explanatory variables. The error term in an ordered model can either be assumed to 
have a mean and variance of 1 if normally distributed (𝜀𝜀𝑖𝑖~𝑁𝑁(0,1)) or, in the case of an 
ordered logit model (see McCullagh, 1980) 𝜀𝜀𝑖𝑖 follows a logistic distribution
59 with mean 0 
and variance equal to 𝜋𝜋
2
3
 (see Balakrishnan (2013)). The defined model is: 
 
𝑦𝑦𝑖𝑖
∗ = 𝑥𝑥𝑖𝑖′𝛽𝛽 + 𝜀𝜀𝑖𝑖                                                                   (6.1) 
 
where 𝛽𝛽 is a vector of estimated parameters, and i=1,…N.  
 
The relationship between 𝑦𝑦𝑖𝑖∗ and 𝑦𝑦𝑖𝑖  is determined by the thresholds that 𝑦𝑦𝑖𝑖∗ falls into, for 
example: 
 
                                            
59 A logistic distribution has tails are larger than those of the normal distribution with the same standard 
deviation (Mudholkar and George, 1978).. 
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    𝑦𝑦𝑖𝑖 = 0   𝑛𝑛𝑎𝑎            −∞ < 𝑦𝑦𝑖𝑖∗ < 𝜇𝜇0                          (6.2) 
                          𝑦𝑦𝑖𝑖 = 1   𝑛𝑛𝑎𝑎                𝜇𝜇0 < 𝑦𝑦𝑖𝑖∗ < 𝜇𝜇1                           (6.3) 
and so on until:           𝑦𝑦𝑖𝑖 = 𝐾𝐾 − 1     𝑛𝑛𝑎𝑎                𝑦𝑦𝑖𝑖∗ ≥  𝜇𝜇𝑘𝑘−2                     (6.4)   
 
The upper value of the range on 𝑦𝑦𝑖𝑖 = 0 can be normalised and so the threshold 𝜇𝜇0 can be set 
to zero. 𝜇𝜇𝑘𝑘−1, the upper threshold limit, is set to ∞. In practice, the treatment of the thresholds 
varies in software. The vector of explanatory variable coefficients is estimated as the solution 
to a maximum likelihood problem – with estimated coefficients being those most likely to 
have generated the sample. The maximum likelihood is as follows: suppose a random 
sample X1, X2,..., Xn for which the probability density function of each Xi is f(xi; θ). Then, the 
joint probability density function of X1, X2,..., Xn, ,denoted L(θ) is: 
 
𝐿𝐿(𝜃𝜃) = 𝑃𝑃(𝑋𝑋1 = 𝑥𝑥1, … ,𝑋𝑋𝑛𝑛 = 𝑥𝑥𝑛𝑛) = 𝑎𝑎(𝑥𝑥1;𝜃𝜃) … 𝑎𝑎(𝑥𝑥𝑛𝑛;𝜃𝜃) = ∏ 𝑎𝑎(𝑥𝑥𝑖𝑖;𝜃𝜃)           𝑛𝑛𝑖𝑖=1  (6.5) 
Maximum likelihood then works by finding the values of 𝜃𝜃 that maximise the likelihood 
function. 
 
6.2.1 Marginal Effects 
As discussed previously, one drawback of an ordered estimator is the lack of comparability 
between coefficient magnitudes. However, one way of comparing the effects of explanatory 
variables on the dependent variables is through marginal effects. Marginal effects calculate 
how a one-unit change in a variable affects the dependent variable, given that the independent 
variable is a continuous regressor. Marginal effects, along with comparison of coefficient 
signs and significance levels, are the most common way of authors comparing ordered and 
cardinal results, in order to assess the validity of adopting a cardinal estimator. This is also 
done in this study in Section 5.4. However, a significant contribution of this thesis is to show 
that comparisons can be taken further, by using WTP as a method of analysing the 
similarities and differences of results between SWB models that assumes ordinality versus 
one that assumes cardinality. For this reason, marginal effects will not be compared in this 
study. 
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6.3 Panel Specification for the Ordered Model 
To allow for unobserved individual effects, the ordered probit or logit model can be 
developed to allow for a panel model specification. This approach is necessary given that it is 
essential to make use of the panel aspect of the BHPS. An extension to McKelvey and 
Zavoina (1975) is to allow for a panel model specification. Here, the latent variable 𝑦𝑦∗ takes 
the form: 
 
𝑦𝑦𝑖𝑖𝑛𝑛
∗ = 𝑥𝑥𝑖𝑖𝑛𝑛′ 𝛽𝛽 + 𝛼𝛼𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑛𝑛                                            (6.6) 
 
As with the cross-sectional ordered model in Section 6.2, 𝑦𝑦𝑖𝑖𝑛𝑛∗  is a latent variable for individual 
i and time t, 𝑥𝑥𝑖𝑖𝑛𝑛′  is a vector of explanatory variables that are correlated with SWB, 𝛽𝛽 is a 
vector of coefficients of 𝑥𝑥𝑖𝑖𝑛𝑛′ , 𝛼𝛼𝑖𝑖  is a time-invariant component that measures individual 
characteristics, and 𝜀𝜀𝑖𝑖𝑛𝑛 is an error component, with i=1,…,N and t=1,…,T. 
The relationship between 𝑦𝑦𝑖𝑖𝑛𝑛∗  and 𝑦𝑦𝑖𝑖𝑛𝑛 is then defined as: 
 
𝑦𝑦𝑖𝑖𝑛𝑛 = 𝑘𝑘 𝑛𝑛𝑎𝑎 𝜇𝜇𝑘𝑘 < 𝑦𝑦𝑖𝑖𝑛𝑛∗ < 𝜇𝜇𝑘𝑘+1                                      (6.7) 
 
Above, k=0,…, K-1. As before, the lower threshold 𝜇𝜇0 is equal to 0, and 𝜇𝜇𝐾𝐾 = ∞ , with all 
thresholds strictly increasing in k. This gives the probability of observing an outcome k as: 
 Pr(𝑦𝑦𝑖𝑖𝑛𝑛 = 𝑘𝑘|𝑥𝑥𝑖𝑖𝑛𝑛,𝛼𝛼𝑖𝑖) =  𝛷𝛷(𝜇𝜇𝑘𝑘+1 − 𝑥𝑥𝑖𝑖𝑛𝑛′ 𝛽𝛽 − 𝛼𝛼𝑖𝑖) − 𝛷𝛷(𝜇𝜇𝑘𝑘 − 𝑥𝑥𝑖𝑖𝑛𝑛′ 𝛽𝛽 − 𝛼𝛼𝑖𝑖)      (6.8)  
 
where 𝛷𝛷(. ) denotes the normal (or the logistic) distribution function. Dickerson et al. (2014) 
write that this model has two limitations.  Firstly, “only the difference in thresholds and the 
fixed-effect 𝛼𝛼𝑖𝑖𝑘𝑘 = 𝜇𝜇𝑘𝑘 − 𝛼𝛼𝑖𝑖 can be estimated.” (pg. 4). Secondly, “under fixed-T asymptotics 
cannot be estimated consistently due to the incidental parameter problem.” (pg. 4). The 
incidental parameter problem can be defined as when a larger sample size does not lead to 
more consistent estimates – it is a potential issue here because a correlation between the fixed 
effects and the explanatory variables can lead to these inconsistent estimates. To avoid this 
bias, Greene (2004) and Winkelmann and Winkelmann (1998) suggest using Chamberlain’s 
(1980) model for binary regression, after collapsing the dependent variable into a binary 
variable. Although this cut-off point of the ordered variable is at the discretion of the 
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researcher (often chosen to split the same as close to 50-50 as possible), the cut-off can be 
described generally: define a dummy variable 𝑖𝑖𝑖𝑖𝑛𝑛𝑘𝑘  with a cut-off k such that: 
 
𝑖𝑖𝑖𝑖𝑛𝑛
𝑘𝑘 = 0 𝑛𝑛𝑎𝑎 𝑦𝑦𝑖𝑖𝑛𝑛 < 𝑘𝑘,𝑖𝑖𝑖𝑖𝑛𝑛𝑘𝑘 = 1 𝑛𝑛𝑎𝑎 𝑦𝑦𝑖𝑖𝑛𝑛 ≥ 𝑘𝑘                (6.9)  
 
Maximising the conditional log-likelihood  𝐿𝐿𝐿𝐿𝑘𝑘 = ∑ ln [Pr�𝑖𝑖𝑖𝑖𝑘𝑘� ∑ 𝑖𝑖𝑖𝑖𝑛𝑛𝑘𝑘𝑇𝑇𝑛𝑛=1 =  𝑏𝑏𝑖𝑖�]𝑁𝑁𝑖𝑖=1  is a 
consistent estimator of 𝛽𝛽 (Chamberlain (1980)). Dickerson et al. (2014) write that any cut-off 
point will likely result in data lost for the dependent variables (pg. 5). The extent to which 
this is an issue has been calculated in Table 6.1 below. For instance an individual, for life 
satisfaction ranging from 0-6, responds to the life satisfaction question with a 4 in Year 1, 5 
in Year 2, and 4 in Year 3. Unless the cut-off is defined as:  
 
𝑖𝑖𝑖𝑖𝑛𝑛
𝑘𝑘 = 0 𝑛𝑛𝑎𝑎 𝑦𝑦𝑖𝑖𝑛𝑛 < 5,𝑖𝑖𝑖𝑖𝑛𝑛𝑘𝑘 = 1 𝑛𝑛𝑎𝑎 𝑦𝑦𝑖𝑖𝑛𝑛 ≥ 5               (6.10)  
 
there would be no variation in the dependent variable, and hence this individual would be 
excluded from all models. By choosing a cut-off as k=4 in Equation 6.9, all observations 
would be equal to a binary value of 1 in the example given. On the other hand, picking a cut-
off greater than 5 (6 for example), would give all 𝑖𝑖𝑖𝑖𝑛𝑛𝑘𝑘 = 0. Table 6.1 shows how many 
observations would be available for the dependent variable life satisfaction if each of the cut-
off points were used in a binary model: 
 
Cut-off Observations (and   individuals)  
from max 165,045 (26,161) 
k=1 13,726 (1,300) 
k=2 31,688 (2,944) 
k=3 66,085 (6,141) 
k=4 114,624 (10,743) 
k=5 142, 284 (13,442) 
k=6 72,806 (7,021) 
Table 6.1: Number of observations and individuals remaining if life satisfaction was split into 
a binary variable. 
 
To calculate Table 6.1, firstly, life satisfaction scores needed to be converted into either a 0 or 
1 depending on the cut-off k. For instance, a 4 would be a 1 for cut-offs k=1,2,3 but a 0 if 
  177 
k=4,5,6. Next, the average of each life satisfaction score (either 0 or 1) for each individual, 
for each k, was calculated. The rationale here is that if the average was equal to 0 or 1, then 
either all values of the life satisfaction variable were 0 (for an average of 0) or 1 (for an 
average of 1),60 and all individuals with non-integer average values can be added in Table 6.1. 
 
It is clear that at best, by picking k=5, around half of the total individuals, due to no variation 
in the dependent variable, are lost in the binary model for life satisfaction. By picking any 
other cut-off, more individuals would be lost. With the GHQ-36, it would be expected that 
fewer observations would be lost (due to the larger number of categories), whereas for the 
GHQ-12 it would be expected that more observations would be lost due to approximately 82 
per cent of all observations recording the same value (see Figure 3.1, 3.2 and 3.3 for 
distribution of all three SWB measures used in this study). 
 
6.3.1 Random versus Fixed Effects 
A key question when selecting the model is whether a fixed or random effects estimator is 
appropriate in an ordered panel model specification. However, identifying whether random or 
fixed effects is appropriate in this scenario is not straightforward. Greene and Hensher (2010) 
write, “Since the models are not nested, no simple test based on the likelihood function is 
available” (pg. 214). In a linear framework, a standard Hausman test can be used to test the 
null hypothesis that random effects are the appropriate specification for the model, versus the 
alternative hypothesis of fixed effects. Indeed, this was tested for in Section 5.2 where only 
linear models similar to the current literature were tested. However, in an ordered framework, 
this is more challenging. Greene and Hensher (2010) note that even if the fixed effects 
estimator is appropriate, then inconsistencies still exist in the Hausman test due to the 
“incidental parameter problem” (pg. 214). Greene and Hensher (2010) suggest one approach, 
the ‘variable addition test’ as a way of testing for random versus fixed effects. Here, the 
group means of each variable are included in a specification identical to Equation 6.6 in order 
to account for “correlation between the common effect 𝑢𝑢𝑖𝑖 and the regressors”. (pg. 214). A 
likelihood ratio variable addition test can then be used to test the joint significance of the 
group means in the random effects model that include the additional group means. In 
equation form, this can be written as firstly running an ordered logit or probit panel model 
with random effects with the latent equation: 
                                            
60 Calculated using ‘averageif’ statements in Microsoft Excel. 
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𝑦𝑦𝑖𝑖𝑛𝑛
∗ = 𝛽𝛽1𝑋𝑋1,𝑖𝑖𝑛𝑛 + ⋯+ 𝛽𝛽𝑛𝑛𝑋𝑋𝑛𝑛,𝑖𝑖𝑛𝑛 + 𝑢𝑢𝑖𝑖𝑛𝑛                                            (6.11) 
 
And then comparing the log-likelihood value with the individual variable means (Greene, 
2014)61 added to the model specification: 
 
𝑦𝑦𝑖𝑖𝑛𝑛
∗ = 𝛽𝛽1𝑋𝑋1,𝑖𝑖𝑛𝑛 + ⋯+ 𝛽𝛽𝑛𝑛𝑋𝑋𝑛𝑛,𝑖𝑖𝑛𝑛 + 𝛾𝛾1𝑋𝑋�1,𝑖𝑖 + ⋯+ 𝛾𝛾𝑛𝑛𝑋𝑋�𝑛𝑛,𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑛𝑛     (6.12) 
The test statistic is twice the difference between the log likelihood values, with degrees of 
freedom equal to the number of additional variables, n. This is equal to the degrees of 
freedom in the restricted minus the degrees of freedom in the unrestricted model, as written in 
Huelsenbeck and Crandall (1997). 
 
Testing this on a model specification that includes life satisfaction as the dependent variable, 
with income, age, education, marriage and employment dummies, plus regional and time 
dummies, the initial random effects log-likelihood value is: -182,001.96.  When the 
individual means are included as additional regressors, the log-likelihood becomes -
180,446.28. This gives a test statistic equal to 2(-180,446.28 + 182,001.96) = 3,111.36. With 
28 degrees of freedom, the critical value for this test, following a Chi-squared distribution, is 
11.07. We, therefore, reject the null hypothesis that the model specification is of random 
effects, with the test statistic highly significant - FE is the appropriate specification. The 
rejection of this hypothesis also holds for both the GHQ-12 and GHQ-36. Furthermore, 
where log-likelihoods could be calculated in all specifications in this chapter, the null 
hypothesis of random effects was rejected.  
 
6.4 Ordered Models in the SWB Literature 
Earlier papers such as Clark and Oswald (1994) use the ordered probit model using GHQ 
mental scores to show that unemployment affects the higher educated, the middle-aged, and 
those who are living in higher employment areas, the most. The authors find that results are 
empirically very similar to those run using OLS regressions, although the models use cross-
sectional data. Oswald (1997) uses an ordered model approach to show that SWB is ‘U-
shaped’ in age. This was followed up in Oswald and Blanchflower (2008a) who support this 
                                            
61 In a personal communication Greene (2014) writes that this model specification is different to running 
𝑦𝑦𝑖𝑖𝑛𝑛
∗ = 𝛽𝛽1(𝑋𝑋1,𝑖𝑖𝑛𝑛 − 𝑋𝑋�1,𝑖𝑖) + ⋯+ 𝛽𝛽𝑛𝑛(𝑋𝑋𝑛𝑛,𝑖𝑖𝑛𝑛 − 𝑋𝑋�𝑛𝑛,𝑖𝑖) + 𝑢𝑢𝑖𝑖𝑛𝑛 with restricted coefficients, due to the ordered nature of the 
variable. 
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finding using panel data. This is similar to the relationship found with linear estimators in this 
thesis, although a cube term is also found to be significant (see Section 5.2). 
 
Hartog and Oosterbeek (1998) use an ordered probit model to estimate the effects of 
education on wealth, health and happiness, finding that a degree has a positive effect on SWB.  
They conclude that health, wealth and education all have a greater effect on happiness when 
neither at the minimum or maximum values – indicating an individual is better off with 
average health, average wealth and an average education. 
 
Blanchflower and Oswald (2004) estimate ordered logit models on Great British 
Eurobarometer data. Here, the authors note that whilst ordered choice models are the correct 
way in which to model SWB data, there is justification for use of linear models, if results are 
similar. 
 
 “Strictly speaking, this (the assumption of linearity) is illegitimate (it cannot be 
 assumed that "very happy" equals, say, twice "pretty happy"). Nevertheless, as shown 
 in” “…we have found that the simple method gives similar results to those from 
 ordered logits.” (pg. 8). 
 
There are many more examples of papers that use an ordered approach to model SWB (see 
for example Rasciute and Downward (2010), Fujiwara (2013), Dickerson et al. (2014)), and 
there are many more that do not (see for example Stutzer and Frey (2008), Powdthavee 
(2012), Clark and Georgellis (2013)). As previously expressed, cardinal models are often 
favoured over ordered models. However, there exist three models that are alternatives to the 
(nonlinear) ordered FE panel (logit or probit) model that are rarely used in the literature. 
Since an objective of this thesis is to compare cardinal and ordinal estimators with respect to 
WTP, rather than choosing the most preferred estimator, it is important to include multiple 
ordinal estimators to allow for comparisons. Such estimators will now be discussed. 
 
6.5 Alternative Approaches to the Ordered Model 
The following three models are extensions of Chamberlain’s (1980) binary fixed effects 
model. Each methodology is designed to take into consideration the ordered nature of the 
data, but the models run using binary regressions. In other words, various non-fixed 
dichotomisations of the dependent variable SWB are considered in each model, so that the 
ordered characteristic is not ignored, the standard problems of an ordered panel approach (see 
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Section 6.3) can be avoided. For instance, Greene (2004) writes that beta coefficients are 
biased under small T, and Dickerson et al. (2014) argue that fixed effects estimators are not 
consistent due to incidental parameter problem. Furthermore, standard issues of endogeneity, 
meaningless coefficients and interaction terms, and inability to conduct adaptation analysis 
hinder achieving any significant results.  The idea behind applying these variations of the 
ordered panel fixed effects model in this thesis is to bridge the gap between linear and 
ordered panel models. Ferrer-i-Carbonell and Frijters (2004) argue that there is not a 
significant difference between ordered and linear results; however, Baetschmann et al. (2011) 
write that the methodology conducted by Ferrer-i-Carbonell and Frijters is inconsistent. This 
finding has huge significance in the SWB literature because Ferrer-i-Carbonell and Frijter’s 
(2004) paper is often quoted as a reference to assume cardinality when the variable is actually 
ordered. This thesis shows that ordered and cardinal models can also be compared using 
WTP rather than the more simplistic approach of comparing signs and significance levels. 
One contribution of this chapter is to critically assess whether there are significant differences 
between WTP values across linear and non-linear models, and in particular across estimators 
whereby WTP inputs such as income and controlling for endogeneity are altered. Comparing 
WTP values tests this. As mentioned in the previous section, this thesis does not aim to 
determine the most appropriate ordered model – instead, this thesis assesses whether there are 
significant differences in WTP scores both between ordered models and across both linear 
and ordered models – using only the ‘preferred’ alternative to an ordered probit fixed effects 
model would not allow the former to be conducted. Indeed, this author would suggest that the 
dependent variable is ordered, but the choice of estimator is dependent on the differences, or 
how ‘robust’, WTP values are to estimators that are both linear and ordered. This chapter will 
also explicitly compare all available estimators in terms of coefficient significance and signs. 
Although this has been carried out in the previous SWB literature (for example Ferrer-i-
Carbonell and Frijters (2004) compare the estimator discussed in Section 6.5.1 with a panel 
FE model) the contribution here is that a larger number of models will be analysed, and in 
more detail. Below, three alternative ordered models to Chamberlain (1980) will now be 
introduced.  
 
6.5.1 Ferrer-i-Carbonell and Frijters (2004) 
Ferrer-i-Carbonell and Frijters (2004) (abbreviated to FF in this chapter) has been the most 
common source used by researchers in the SWB literature to justify the assumption of 
cardinality of the dependent variable in their own research (a small selection includes Welsch 
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(2006), MacKerron and Mourato (2009), Berger (2010)). In this paper, Ferrer-i-Carbonell and 
Frijters (2004) develop a conditional estimator for the fixed-effects ordered logit model. It is 
argued that this is necessary when running ordered choice models that have previously  “not 
taken satisfactory account of fixed individual traits” (pg. 641). Furthermore, their model 
“allows for an individual-specific interpretation of the happiness question, and hence relaxes 
the ordinality assumption” (pg. 642). They find that, when considering age, income, health, 
number of children in the household, and partnership status, OLS results are similar to the 
fixed-effects ordered logit estimator in their effect of general satisfaction.  
 
Methodologically, Dickerson et al. (2014) write that the Ferrer-i-Carbonell and Frijters (2004) 
model works by “identifying an optimal cut-off for each individual, where the optimal cut-off 
is the value which minimises the (individual) Hessian matrix at a preliminary estimate of β.” 
(pg. 323). More simplistic approaches are possible, for example splitting the ordered variable 
into a binary variable either arbitrarily or using the individual-level mean. However, this is 
problematic as seen above, with many observations being excluded at different cutoffs (see 
Table 6.1), and so any approach that uses different cut-offs for each individual is preferable 
due to the retention of more information. 
 
6.5.2 Das and Van Soest (DvS, 1999)  
Das and Van Soest (1999) propose estimating a model using all K-1 cut-offs (where a cut-off 
is defined in Section 6.3) and then combining estimates in a second step. For example, for the 
dependent variable life satisfaction (from 0 to 6), there are K-1 cut-offs – a cut-off between 0 
and 1-6, between 1 and 2-6, and so on up until a cut-off between 0-5 and 6, as shown by 
Equation 6.9. This is done as Chamberlain (1980) showed that no matter the cut-off, the 
coefficient vector for 𝑋𝑋, (𝛽𝛽𝑘𝑘), is consistent. 
 
Dickerson et al. (2014) write that “The efficient combination weights the estimates by their 
variance so that 
 
?̂?𝛽𝑑𝑑𝑒𝑒𝑠𝑠 = arg min( ?̂?𝛽1′ − 𝑏𝑏′, ?̂?𝛽𝐾𝐾′ − 𝑏𝑏′)Ω−1(?̂?𝛽1′ − 𝑏𝑏′, ?̂?𝛽𝐾𝐾′ − 𝑏𝑏′)′             (6.13) 
 
where Ω−1 is the variance-covariance matrix of the coefficients. This has solution 
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?̂?𝛽𝑑𝑑𝑒𝑒𝑠𝑠 = (𝐻𝐻′Ω−1𝐻𝐻)𝐻𝐻′Ω−1�?̂?𝛽1′ , … , ?̂?𝛽𝐾𝐾′ �′             (6.14) 
 
H is a matrix of K-1 stacked identity matrices. 
 
A problem with this estimator is that with some cut-off values, the sample sizes are small. 
Ferrer-i-Carbonell and Frijters (2004) also mention this, specifying that there are “probably” 
(pg. 17) not enough categories in lower cut-offs to use all information. However, this paper 
only used data from 1992 to 1997 with a dependent variable with 11 categories (taken from 
the GSOEP). With fewer categories in the life satisfaction variable and many more years of 
data, the issue of small sample sizes in each cut-off is reduced. When there are many 
categories, for example with the GHQ-36 measure of SWB, there may be an issue because 
the data are more spread out and over more categories – for life satisfaction, the lowest 
frequency of category contained 1.48 per cent of all observations – the GHQ-36 contains 
twenty categories that have fewer than 1.48 per cent of all observations (for reference see 
Table 3.5).  Dickerson et al. (2014) express that some cut-offs (with small sample sizes) may 
need to be ignored “in practice” (pg. 5). But Dickerson et al. (2014) did not find an issue with 
cut-offs with the life satisfaction variable. This could be that there are only seven categories, 
or that the panel runs from 1996 to 2009 and hence has more years of data compared with 
Ferrer-i-Carbonell and Frijters (2004).  
 
An advantage of the DvS approach over the FF approach, written in Ferrer-i-Carbonell and 
Frijters (2004) is that as all possible values of the cut-off k are included, more information is 
used. Of course, this assumes there is enough information in each category, although this is 
certainly a reasonable assumption. There are 2,317 observations in the lowest category for 
life satisfaction (see Figure 3.1 and Table 3.3). 
 
6.5.3 Blow up and Cluster (Baetschmann et al., 2011) 
Baetschmann et al. (2011) propose an alternative method to Das and Van Soest (1999) that 
attempts to avoid the problem of small sample sizes at different cut-offs. In this model, the 
dataset is repeated for each cut-off (K-1 times), with all K-1 rows for individual i collapsing 
the ordinal dependent variable into a binary value based on each of the K-1 cut-offs. For 
instance, an individual responding with a 4 as a life satisfaction score will be given a 0 if the 
cut-off is 4, 5 or 6, and a 1 if the cut-off is 1, 2 or 3 – all six rows for each individual at time t 
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are included in the model. Then, the restriction is placed on the Chamberlain (1980) model so 
that all coefficients are equivalent: 
 
𝛽𝛽1 = 𝛽𝛽2 = ⋯ = 𝛽𝛽𝐾𝐾−1                (6.15) 
 
Finally, standard errors are clustered at the individual level because many individuals will 
contribute to more than one row, and hence more than one term in the log-likelihood function. 
 
Dickerson et al. (2014) find that the BUC performs better than the linear FE estimator when 
the true model is an ordered FE logit model with thresholds designed to mimic the life 
satisfaction variable of the BHPS - this comparison is done through simulation. It is found 
that the BUC performs better in terms of coefficient bias, when dependent variables are both 
continuous and discrete. Again, this thesis does not aim to choose the most appropriate 
ordered model from the three estimators discussed in section 6.5 (and does not attempt to run 
simulations to compare these), but instead compares different ordered model estimated WTP 
valuations. Both models perform better than the pooled ordered logit. Dickerson et al. (2014) 
write: 
 
 “The fact that we have evidence that the linear FE estimator can in some cases 
 perform less well suggests that it is prudent to err on the side of caution and use the 
 BUC estimator instead.” (pg. 328). 
 
6.6 Robustness Checks for Regression Results 
Having introduced the ordered models that will be used in this thesis, the next stage is to 
analyse the robustness of SWB models in relation to these estimators. This plays an important 
role in this thesis, given that the choice of estimator by an author is a pertinent one for the 
robustness of results and any conclusions drawn from these estimations. For robustness of 
results, three things can be checked. Firstly, how do results change when using different 
estimators? Secondly, how do results change when using different measures of variables e.g. 
income? Finally, how do results differ when changing the dependent variable? These will be 
investigated in this section. This is a continuation from Section 5.4, where initial comparisons 
were made been the pooled OLS, FE panel and FE ordered panel models – this section will 
now include the pooled ordered logit and the three estimators from Section 6.5. 
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6.6.1 Exploration of Regression Results of Different Estimators 
To first get an indication of how results differ for various estimators, initial regressions can 
be run, with the same set of explanatory variables. Here, the MIS measure of income has 
been used, with dependent variable life satisfaction. The results can be seen in Table 6.15, 
with the estimators from left to right as follows, including the estimators mentioned in 
Section 6.5: Das and Van Soest (1999), Blow up and Cluster (Baetschmann et al. (2011)), 
Ferrer-i-Carbonell and Frijters (2004), a linear FE panel model (assuming linearity of life 
satisfaction), and the pooled ordered logit (McCullagh, 1980), which is the cross-sectional 
model from Section 6.2 with all Waves of the BHPS combined into one cross-section. The 
reason for the use of the ordered logit model is that all other models also use logit model 
estimation. The main reason for this initial set of regression results is to gauge an idea of how 
all variables in the model change in sign and significance due to the estimator used – large 
differences in signs and significances of explanatory variables would suggest that the model 
chosen is of greater significance than if results were empirically very similar. Rank orders 
can also be compared – that is, ranking the magnitudes of variable coefficients in size order. 
Although age cannot be analysed in a non-linear model in terms of calculating a minimum or 
maximum value of age with respect to SWB, it has been included to capture cohort effects 
(Ferrer-i-Carbonell and Frijters, 2004).  
 
Because of the nature of ordered models, it is not possible to compare coefficients in the 
same way as is possible with linear models. Furthermore, comparison of marginal effects (see 
Section 6.2.1) is not possible.  Dickerson et al. (2014) write “the fixed effects are conditioned 
out of the likelihood function.” (pg. 10). As a result the only way of comparing estimators, 
from the table, is through the observation of signs, significance levels and rank orders, 
culminating in WTP in Section 6.7. Here are the key observations from Table 6.15, which is 
presented in the Appendix: 
 
MIS-scaled income is highly significant in explaining life satisfaction - significant at the 1 
per cent level with all five linear and ordered estimators. As witnessed in Dickerson et al. 
(2014), results from the pooled ordered logit model differ substantially from the other models 
– although these results should be treated with caution due to ignoring the nature of the panel 
and thus individual fixed effects. Signs and significance are more similar between the ordered 
models than they are with the fixed effects panel model and this may give some indication 
that a linearity assumption of SWB may be not be appropriate, although the main disparities 
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occur with education dummies, the sign on divorce (although divorce is not significant in any 
model), and the statistical significance of widowhood. Section 5.5 shows that the effects of 
these variables occur more strongly in lag or lead periods – therefore, although it may appear 
that on a simplistic level that the choice of linear or ordered estimator is important, once 
anticipation and adaptation is applied to these more complicated estimators, results may 
appear more robust in terms of smaller variations in regression results. Indeed, in order to 
compare coefficient magnitudes, WTP needs to be calculated. This is the next step.  
 
Overall, signs of significant variables are as expected based on the literature (see Section 2.5). 
Being in full-time education (compared with the excluded category ‘unemployed’) is highly 
significant. However, in terms of a panel specification, having a degree (compared with the 
excluded category ‘no academic qualifications’) is only significant in the linear fixed effects 
model. In the ordered models, the p-value ranges from 0.15 to 0.23 (not significant at the 10 
per cent level). The only estimator with a significant coefficient was the pooled ordered logit 
model, with the coefficient sign being negative. Almost identical findings were also found in 
Dickerson et al. (2014). Therefore, the choice of model appears important if the effect of 
having a degree on SWB is of interest to the author.  
 
6.6.2 Exploration of the Effect on Regression Results of Different Income Variables and 
Measures of SWB 
Next, it is important to analyse the effects of altering both the income variable and the 
measures of SWB on the robustness of regression results. As with Table 6.15, the estimators 
DvS, BUC, FF, linear FE and pooled ordered logit have been used, with income variables 
MIS, HHPC (log gross household per capita) and HH (log gross household income), and the 
three dependent variables ‘life satisfaction’, ‘GHQ-12’ and ‘GHQ-36’. (See Appendix, 
Tables 3.3, 3.4 and 3.5 for the distribution of each dependent variable). These variations in 
variables ensure that all measures of SWB used in the literature from the BHPS are covered, 
as well as the most common income variables in the literature alongside the MIS equivalence 
scale measure of income introduced into the SWB literature for the first time in this thesis. 
For detailed life satisfaction regression results, see Appendix, Tables: 6.16, 6.17 and 6.18. 
For GHQ-36 regression results see Appendix, Tables 6.19, 6.20 and 6.21. For GHQ-12 
results see Appendix, Tables 6.22, 6.23 and 6.24. *, ** and *** represent 10 per cent, 5 per 
cent and 1 per cent significance respectively. Sections 6.6.3, 6.6.4 and 6.6.5 will discuss the 
most relevant findings from these tables. 
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6.6.3 Life Satisfaction 
As explained above, for life satisfaction, regressions have been run for five different 
estimators, on three different variables of income, and holding all other explanatory variables 
constant. Because all but one of the estimators are non-linear (the fixed effects panel model), 
only the coefficient signs, significance levels and rank orders can be interpreted and 
compared. The main reason for this comparison is to assess whether changing the estimator 
and measure of income significantly affects results. This will give initial indications about 
whether a cardinal assumption gives different results and thus interpretations compared with 
an ordered estimator, concluding with WTP comparisons from Section 6.7 onwards. 
Furthermore, it could be that the MIS income measure varies in sign and significance 
compared with the two most commonly used measures of income in the SWB literature 
across all ordered estimators. This will now be analysed. 
 
The first observation from Tables 6.16 to 6.18 is that the MIS measure of income is more 
positively significant than both of the other two measures of income in every single estimator. 
This would suggest that there is a smaller probability that the statistical significance of the 
MIS income occurred due to chance. Moreover, the MIS scale is statistically significant at the 
1 per cent level for all five estimators – the HH measure of income is only significant in a 
pooled ordered logit model, and the HHPC measure is either significant at the 1 per cent or 5 
per cent level in all models. The implications of this will be discussed with respect to WTP, 
from Section 6.7 onwards. 
 
Additionally, it is seen that obtaining a degree has a positive effect on life satisfaction in all 
models except for the pooled ordered logit. However, the effects vary in terms of statistical 
significance. Significance tends to be slightly stronger when using the HH and HHPC 
measures, and the only occasion where a degree is significant for all three measures of 
income is the FE linear model – suggesting that when the appropriate nonlinear classification 
of the dependent variable is used, a degree is less significant (when considering only the time 
in which a degree is achieved). Furthermore, the choice of estimator will affect conclusions 
drawn about the significance of a degree due to the differences in statistical significance of 
the degree coefficient, which is a cause for concern given that a linear estimator is often 
favoured in the SWB literature. 
 
  187 
In terms of the remaining explanatory variables, these have the same (and expected) signs in 
all models (see Sections 2.6 and 6.6.1), other than divorce only being significantly different 
from zero in the pooled ordered logit model (in all other models, divorce is insignificant). 
Results also suggest that when the income measure is changed from gross HH income to 
gross income per capita, other variables in the model are not strongly affected in terms of 
sign and significance, with at most only slight shifts in the level of statistical significance 
from one estimator to the next. This would imply that any differences seen between WTP 
coefficients could be as a result of the income coefficient itself, when comparing gross HH 
income and gross income per capita WTP figures. It is not possible to compare explanatory 
variable coefficients between the MIS measure and the other two income measures because 
of the ordered nature of the variables. Comparison can be undertaken with WTP values, and 
this is done in Section 6.7. Rank orders can instead be considered, and this will be done later 
in this section. 
 
Because of the nature of ordered model coefficients, in terms of magnitude, only the FE 
linear model can be analysed. It appears that for the MIS measure of income, employment 
variables are larger in significance and marital status variables are lower in magnitude. 
However, the differences in magnitude of coefficients are at maximum 10 per cent increases 
or decreases when the income variable is substituted for the HH or HHPC measures.  
 
Table 6.2 outlines the percentages of ‘matched’ significance and signs for the ordered model 
coefficients, compared with the linear fixed effects model. A value is defined as being 
‘matched’ when the sign is the same in both the linear FE model and the ordered model, and 
the variable coefficients are either both statistically significant or both statistically 
insignificant (at the 5 per cent level). This helps to quantify the scale of robustness in terms of 
similar results when comparing a linear estimator to an ordered estimator. 
 
Model Percentage correct 
for MIS 
Percentage correct 
for HHPC 
Percentage 
correct for HH 
DvS (1999) 95% 100% 92% 
FF (2004) 92% 92% 92% 
BUC (2011) 95% 100% 92% 
Table 6.2: Percentage of signs and significant variables that match the linear FE model. 
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Table 6.2 provides supporting evidence to Ferrer-i-Carbonell and Frijters (2004) and other 
literature similar regression results are obtained when comparing ordered and linear 
estimators, based on the justification that the signs and significance levels are similar to that 
of ordered models. All models and income measures have, when assuming that the fixed 
effects estimator results are correct for this example, at least 92 per cent accuracy when 
compared with the linear fixed effects model. In fact, the ordered model that Ferrer-i-
Carbonell and Frijters (2004) use to compare results with a cardinal estimator in their paper 
performs worse in terms of nonmatching signs or coefficients (albeit very slightly). However, 
Ziliak and McCloskey (2009) argue that ‘size effects’ are often ignored when conducting t-
tests, with ‘oomph’ disregarded for ‘precision’.  
 
This is an important feature of this thesis. In ordered models, ‘size effect’, or as the authors 
rename, ‘oomph’, is trickier to compute due to no directly proportional link between 
coefficient size and the effect on the dependent variable, and thus a way to model the two 
simultaneously is desired. This is similar to the argument of economic versus statistical 
significance, whereby, using Ziliak and McCloskey’s argument, the economic significance 
may be larger, even if the statistical significance is lower. 
 
This thesis proposes using WTP as a methodology for comparing ordered and cardinal results 
as it allows a way of validly comparing the size effects of coefficients in cardinal and ordinal 
models – similar statistical significances could still mean large differences in WTP figures.  
 
In terms of rank orders of coefficient signs, these do not always hold when substituting the 
estimator. For example, retirement is a lot more important (in terms of coefficient magnitude) 
in the BUC model compared with the DvS model. It has the largest coefficient in the FF 
model in terms of employment status, but the second lowest in the linear FE model. This is 
done by comparing the coefficient magnitude with other coefficient magnitudes in that 
particular model. It is a valid approach given that dividing each coefficient by an income 
variable that is constant (to calculate WTP) is also valid. This conclusion is based solely on 
altering the estimator and this has strong implications in terms of the robustness of results. If 
altering the estimator changes rank orders and hence rank orders of the WTP valuations on 
non-market goods with respect to life satisfaction, including lag and lead effects and 
controlling for income endogeneity could have an even more substantial effect on the 
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robustness of WTP. This will be tested in Sections 6.8 and 6.10. One positive result in terms 
of the robustness of results is that when substituting the income variable, holding the 
estimator constant, the rank order is almost always preserved. However, without explicitly 
calculating WTP, the extent to which this hold in terms of robustness cannot be judged. This 
will be conducted in Section 6.7, after conducting similar analysis as seen in this section to 
the two other measures of SWB. 
 
6.6.4 GHQ-36 
The main contribution of this thesis is to empirically and econometrically compare and 
contrast the inputs that affect WTP calculations, one of which is the dependent variable used 
in the SWB model. Therefore, it is important to replicate the analysis of Section 6.6.3 with 
the two other commonly used SWB measures: the GHQ-36 and GHQ-12.  
 
By substituting the dependent variable from life satisfaction to the GHQ-36 variable and 
repeating the approach from Section 6.6.3, it can again be seen from Tables 6.19 to 6.24 that 
MIS income is more significant than the other two income measures, although the DvS 
method using the GHQ-36 is the only model that MIS income is not at least significant at the 
10 per cent level. HHPC and HH income are only significant in the pooled ordered logit 
model, where fixed effects and the time dimension are not taken into account. Overall, 
income appears to be more significant when ‘life satisfaction’ is used to measure SWB as 
opposed to the GHQ-36, although these differences could simply be due to how the measure 
of SWB is defined. Peasgood (2007) writes that the GHQ was “developed to investigate 
psychological health” (pg. 10) which the life satisfaction definition is unlikely to match, and 
also that the GHQ is arguably more concerned with a shorter time period. Peasgood (2007) 
notes that the GHQ looks at “the presence or intensity of the state over the last few weeks” 
(pg. 10). However, Peasgood (2007) also states that SWB measures are generally “fairly 
highly correlated” (pg. 1) with each other. 
 
In terms of coefficient signs and significance levels, these are similar to the life satisfaction 
results, except for a few disparities. Firstly, divorce is more negatively significant in the 
GHQ-36 model, and secondly, a degree is more positively significant. In fact, a degree is 
positive and significant for all estimators and for all measures of income. A possible 
explanation for this disparity with the life satisfaction results could be that higher educated 
people deal with stress better (Pearlin and Schooler, 1978), but a degree has little effect on 
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happiness once it is obtained and feeds into employment and income. This hypothesis is 
somewhat supported in Section 5.6, whereby it was shown that for life satisfaction the effects 
of a degree are negative (but statistically insignificant) once the degree is obtained, and for 
the GHQ-12, the SWB effect is positive (but again statistically insignificant) (see Figure 5.1). 
 
Finally, marriage is not significant whereas for the life satisfaction measure, marriage is one 
of the more highly positive variables (in Sections 5.5.1 and 5.5.2, it is seen that the positive 
effect of marriage is significant before the marriage occurs, when marriage occurs, and for 
many years afterwards). Marriage has a positive effect on life satisfaction but not on a 
measure of stress levels. This shows that rank orders are different when comparisons are 
made across different estimators. As with the life satisfaction variable, rank orders tend to be 
preserved when the income variable is changed, although as mentioned in Section 6.6.4, this 
does not imply preservation of WTP rank orders. 
 
6.6.5 GHQ-12 
In this section, the GHQ-12 regression results can be analysed. The GHQ-12 is the least 
preferable of the three dependent variables, in that there are more categories than the life 
satisfaction variable, and the way the GHQ-36 is converted to the GHQ-12 is flawed in terms 
of lost information and its distribution (see the distribution of the variable in Figure 3.32, and 
also a description of how the variable is calculated in Section 3.5.1).  
 
Conclusions that can be drawn from Tables 6.22 to 6.24 are that MIS income is significant in 
all models. This is somewhat surprising given that MIS income was not significant in all 
GHQ-36 models. Given the importance of income in a model for SWB and WTP valuations 
only being valid when income is statistically significant, this shows that even a redefining or 
rescaling of the independent variable has a substantial effect on the robustness of conclusions 
drawn. This is one argument against a simple dichotomisation of SWB for use in a simple 
binary model. Furthermore, pooled ordered logit results are strongly affected by the income 
measure chosen in terms of signs, rank orders and significance levels, which is a result that is 
not seen with the other two measures of SWB. Here, the only variable that changed sign but 
remained significant when income changed is having a degree being  negative and significant 
for the MIS income measure, but positive and significant for the HH and HHPC measures. As 
discussed in Section 6.6.3, the model chosen has an effect on whether a degree is significant 
or not in a model. 
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Results are again similar to the two other dependent variables analysed in Sections 6.6.3 and 
6.6.4, although closer to the GHQ-36 measure than the life satisfaction measure – this is 
unsurprising given that the GHQ-12 is a redefined GHQ-36. For instance, marriage is 
positively significant in the life satisfaction measure, (generally) insignificant in the GHQ-36 
measure, and negative and significant in the GHQ-12 measure.  
 
To summarise, although for life satisfaction it was seen that comparing all ordered panel 
estimators with the FE estimator, explanatory variable sign and significance at the 5 per cent 
level matched on at least 92 per cent of cases, rank orders were not preserved between 
estimators. Furthermore, although rank orders are generally preserved when substituting for 
the income variable, this has no meaning unless WTP values are calculated. Whilst it is 
important to know that marriage for instance is robust in terms of its rank order versus other 
marital statuses, if the value of marriage when the income variable is MIS income is twice 
that of the value of marriage when using gross household income, then the concept of WTP 
loses value itself in terms of its robustness from study to study, and in the quantification of 
non-market event valuations. 
 
The next stage is to consider size effects. Whilst the comparison of signs, significance levels 
and rank orders are useful in that they show the level of consistency between estimators, and 
also both dependent and independent variables including income, there is little indication of 
the magnitudes of the effects on SWB. It is of course vital to know the direction of the effects 
of significant regressors on SWB, but it is more important to understand ‘by how much’ these 
factors influence SWB (Ziliak and McCloskey, 2009). Section 6.7 will resolve this issue, by 
analysing, in depth, WTP. 
 
6.7 WTP 
WTP allows for the quantification and comparison of regression coefficients in terms of 
income compensation – this is the purpose of this section. As outlined Section 4.3, WTP can 
be defined as the amount that an individual is willing to pay to either avoid an undesired 
event or to partake in a desired event, to remain at a constant level of utility. In order to 
investigate the robustness of the inputs that contribute to WTP calculations in this section, it 
is necessary to discuss three areas that have previously been analysed, but with respect solely 
to coefficient signs, significance levels and rank orders. Firstly, do WTP results change 
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substantially when the income variable is changed? Secondly, does changing the income 
variable change other coefficients? Finally, does the estimator chosen change the magnitude 
of the ratio of coefficients in the SWB model? If so, this could identify three areas in which 
WTP calculations are not robust. 
 
Clark and Oswald (2002) define WTP in terms of dummy variables and change of states (see 
Section 4.3). However, an alternative definition is to define WTP in terms of total derivatives 
(see for instance Dickerson et al., 2014). The approach is defined as follows: taking a 
standard SWB function, with: 
 
𝑆𝑆𝑆𝑆𝐵𝐵𝑖𝑖𝑛𝑛 =  𝛽𝛽′𝑋𝑋𝑖𝑖𝑛𝑛 + 𝜇𝜇𝑜𝑜𝑛𝑛𝑌𝑌𝑖𝑖𝑛𝑛 +𝛼𝛼𝑖𝑖 +  𝜀𝜀𝑖𝑖𝑛𝑛         (6.16) 
 
where variables are defined as in Equation 5.1, 𝑆𝑆𝑆𝑆𝐵𝐵𝑖𝑖𝑛𝑛 is a measure of SWB, and 𝑜𝑜𝑛𝑛𝑌𝑌𝑖𝑖𝑛𝑛 is a 
measure of income in logarithmic form. To find the WTP for variable 𝑋𝑋𝑛𝑛 where n is the 
variable of interest, totally differentiating with respect to 𝑋𝑋𝑛𝑛 gives:  
𝑖𝑖(𝑆𝑆𝑆𝑆𝐵𝐵) =  𝛽𝛽𝑛𝑛𝑖𝑖𝑋𝑋𝑛𝑛 + 𝜇𝜇𝑖𝑖𝑌𝑌𝑌𝑌                     (6.17) 
This result is due to 𝑖𝑖(𝑜𝑜𝑛𝑛𝑌𝑌) = 𝑑𝑑𝑌𝑌
𝑌𝑌
, and the matrix of variables for all variables other than 𝑋𝑋𝑛𝑛 
are excluded for simplicity. 
 
Rearranging and setting 𝑖𝑖𝑆𝑆𝑆𝑆𝐵𝐵 = 0 (the reason for this is to find the compensation required 
to remain at the same level of SWB when going from one state to another) gives: 
 
𝑖𝑖𝑌𝑌
𝑖𝑖𝑋𝑋𝑛𝑛
=  −𝛽𝛽𝑛𝑛
𝜇𝜇
𝑌𝑌                                       (6.18) 
 
Greene (2014) supports Dickerson et al. (2014) by suggesting that if income is in logarithmic 
form, this approach is valid, even in ordered models. Equation 6.18 gives the WTP for event 
n equal to the negative ratio of the coefficient of event n, 𝛽𝛽𝑛𝑛, and the coefficient on income, 𝜇𝜇, 
multiplied by income. There is debate, however, over the use of mean or median income.  
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The median values for the (log) Minimum Income Standard,  (log) Gross Household Income 
per Capita and (log) Gross Household Income are 9.64, 3.95 and 4.37 respectively, and in 
real terms, £15,122, £8,926 and £23,598 respectively. WTP could also use the mean rather 
than the median – the mean values for MIS, HHPC and HH incomes are: £14,443, £8400 and 
£21,214 respectively. It is to be expected that there is a negative skew with income data (the 
mean being lower than the median) – however, using the median instead of the mean would 
only increase WTP values by 4.7 per cent, 6.3 per cent and 11.2 per cent respectively. This 
study chooses to use the approach of Dickerson et al. (2014) who use median values of 
income. One justification for the use of median over mean incomes is that income data is 
skewed; in other words the distribution is not symmetrical, and is instead positively skewed. 
This implies that the median should be used as a measure of central tendency. Indeed, a plot 
of MIS income shows that income is positively skewed. 
 
Below, using estimated coefficients from Tables 6.16 to 6.18, WTP values for each of eight 
variables, for three SWB measures, and five different estimators used previously have been 
calculated. This is done by applying Equation 6.18 to all eight variables of interest, for each 
estimator, for life satisfaction. Section 6.7.2 discusses findings when identical analysis is 
conducted for the GHQ-12 and GHQ-36. For each variable, a bar chart has been produced in 
order to visualise comparisons of both income and the estimator simultaneously, whilst 
allowing for the comparisons between WTP scores of one input factor change at a time. In 
Table 6.3, the values in bold indicate both income and the measures of SWB in the table 
being significant – the ratio is using two significant coefficients. Blue indicates only income 
significant, and green indicates only the left-hand variable being significant. Because it can 
be argued that WTP is only valid when both variables are statistically significant, each figure 
for a certain variable will include cases where the explanatory variable is statistically 
insignificant as having a WTP of £0. It is nevertheless a useful comparison to include all 
ratios, whether a particular coefficient is significant. This is because there is an argument that 
the 5 per cent level is arbitrary; for example, if 10 per cent was used, valuations would be 
identical (as coefficients do not change) but the ratios would suddenly have meaning. 
Therefore, this study has erred on the side of caution by applying a 5 per cent level on figures, 
but includes additional values of ratios in the tables. 
 
Results show that for every estimator other than the pooled ordered logit, the logarithm of 
gross household income (HH) is insignificant. Arguably, WTP values when income is 
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insignificant are infinite in size – regression models are showing that income is 
insignificantly different from zero. In terms of graphing the WTP figures, as mentioned in the 
previous paragraph, the WTP figures have excluded the HH measure of income for all but 
marriage (the first set of results). This is to show a comparison with WTP measures for the 
MIS and HHPC measures. Each non-market good is shown in Table 6.3 and Figures 6.1 to 
6.4.
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Table 6.3: WTP for various non-market events, for three different income measures and five estimators. 
Estimator Income 
measure 
Marriage Widowhood Unemployed Divorce Separated Retired Empl. Self  
Empl. 
 MIS £103,963 -£31,425 -£134,500 £9,687 -£72,302 £72,744 £137,043 £126,883  
DvS HHPC £166,101 -£75,521 -£214,612 -£1,901 -£150,965 £116,416 £214,224 £205,298  
 HH £2,457,645 -£1,093,565 -£3,200,119 -£23,022 -£2,238,932 £1,738,194 £3,205,874 £3,061,984 
 MIS £91,909 -£32,371 -£99,081 £5,885 -£58,858 £158,464 £122,243 £122,470 
FF HHPC £127,796 -£61,263 -£180,825 -£1,646 -£109,351 £213,104 £150,523 £146,900 
 HH £1,240,002 -£566,225 -£1,733,472 £13,918 -£1,009,083 £2,040,309 £1,692,349 £1,670,206 
 MIS £91,183 -£34,983 -£147,834 -£677 -£78,544 £160,248 £146,705 £138,580 
BUC HHPC £166,786 -£82,555 -£271,970 -£9,638 -£165,948 £284,123 £263,798 £251,855 
 HH £2,501,430 -£1,917,337 -£4,322,371 -£138,618 -£2,495,130 £6,646,770 £3,963,224 £3,799,402 
 MIS £104,075 £19,999 -£121,744 -£29,708 -£79,998 £175,530 £121,744 £134,171 
POL HHPC £100,199 £18,821 -£117,584 -£33,542 -£82,737 £169,575 £116,839 £129,329 
 HH £1,891,998 £142,156 -£895,586 -£264,411 -£642,547 £1,300,733 £918,331 £1,000,782 
 MIS £93,098 -£54,007 -£170,765 -£9,772 -£99,784 £162,535 £171,279 £160,992 
FE HHPC £157,721 -£103,125 -£280,779 -£19,931 -£182,853 £287,711 £280,779 £267,780 
 HH £1,891,998 -£1,216,284 -£3,336,985 -£228,703 -£2,138,074 £3,440,941 £3,378,578 £3,222,634 
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Figure 6.1: WTP for marriage and widowhood, for income and five estimators. 
 
It is clear that using the logarithm of gross household income gives much larger estimates for 
the WTP for marriage. It was noted throughout Section 6.6 that coefficients when substituting 
between gross HH income and gross HH income per capita only caused slight changes in 
coefficient magnitudes. This section also stated that this could not be fully interpreted until 
WTP is calculated due to the different income coefficients. So, even though identical 
variables have a similar impact on the latent variable for SWB, the income compensation is 
around ten times the size (unsurprising given that gross household income itself is 
statistically insignificant). This shows that even by just taking into account household size 
and no other changes (the same estimator, dependent variable and explanatory variables), 
WTP values are not robust. 
 
At first glance, previous literature that uses a fixed effects estimator to estimate WTP seems 
appropriate for two reasons: firstly, WTP estimates are in magnitude between the different 
ordinal estimator WTP values of SWB. Secondly, values do not differ hugely between 
estimates – the FE estimator is very close to the FF and BUC estimates for the MIS variable, 
and very close to the DvS and BUC estimators for the HHPC measure. Although only 
included for comparison purposes, the pooled ordered logit is not as efficient – giving the 
largest estimate when MIS income is used, but the smallest estimate when using HHPC. 
Furthermore, the rank orders of valuations for a particular estimator change for different 
measures of income. The severity of this will become known if this holds for other 
explanatory variables for life satisfaction.  
 
For widowhood, like with marriage, HHPC WTP results are larger than MIS results. 
However, due to insignificant widowhood coefficients when MIS income is used, two of the 
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ordered model coefficients are zero. The WTP value for the linear fixed effects estimator is 
the largest value in both cases, suggesting that if an ordered model specification is the 
appropriate estimator, the FE estimator value is overvaluing widowhood. In terms of rank 
orders, similar to marriage, these do not hold between income variables. In general, the value 
of widowhood generally appears quite low.  However, Section 5.5 and 5.7.1 show that the 
effect of widowhood on life satisfaction occurs strongly before the event itself takes place. 
Section 6.8 will advance the literature further by including anticipation and adaptation effects 
in WTP calculations for ordered models for the first time. 
 
 
Figure 6.2: WTP for unemployment and divorce, for two different income measures and five 
estimators.  
 
For unemployment, the DvS estimator is larger than the FF estimator – this is a common 
theme throughout the initial WTP results. The linear fixed effects estimator gives a larger 
value of unemployment than all ordered models. Like widowhood, this holds for both 
measures of income, as do the rank orders of estimators when comparing the two measures of 
income. 
 
Almost all models have insignificant divorce coefficients. Only the pooled ordered logit has 
significant coefficients on divorce. One might hypothesise that, based on Section 5.5 and 
5.7.1 that once anticipation and adaptation effects are included in WTP calculations, the 
effect of divorce on SWB will be significant. This will be analysed in Section 6.8. 
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Figure 6.3: WTP for unemployment and divorce, for two different income measures and five 
estimators.  
 
Separation tends to be a strongly negative covariate of life satisfaction, and it is shown here 
with the magnitude of WTP values compared with other marital status variables such as 
widowhood and divorce. The linear fixed effects estimator gives the largest estimate of WTP 
(as did unemployment and widowhood), the DvS estimator is larger than the FF estimator, 
and all WTP valuations are larger when the HHPC is used compared with the MIS income 
measure. Rank orders are also preserved between the two income measurements. 
 
For separation, large linear fixed effects WTP values are obtained, with linear fixed effects 
WTP values the largest for widowhood, separation, retirement, self-employment, 
unemployment and employment, for both the MIS and gross household income per capita 
measurements. Magnitudes are similar to that of unemployment. In general, employment 
status variables give larger coefficients (in the linear models) and WTP values (in all models) 
than marital status variables. One surprising finding is that the DvS estimator is much smaller 
than the FF estimator in terms of WTP values for retirement - the opposite is found almost 
unanimously when comparing other explanatory variables for life satisfaction in this section. 
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Figure 6.4: WTP for employment and self-employment, for two income measures and five 
estimators. 
 
The linear fixed effects estimator is largest, with the DvS estimator again larger than the FF 
estimator for both income measures. Rank orders are again preserved, with the values in 
order size, from largest to smallest: FE, BUC, DvD, FF. 
 
As expected, results are quantitatively very similar to employment, albeit slightly smaller 
WTP valuations are seen. The rank order is preserved when substituting for the income 
variable, and the common order, in descending order, of FE, BUC, DvS, FF for panel 
estimator WTP value magnitudes is witnessed, with values for these models also larger when 
HHPC income is used. 
 
6.7.1 General Observations from WTP Results 
This subsection discusses some key insights that can be taken from the WTP calculations. 
The MIS adjusted measure of income is always positive and statistically significant, with 
smaller p-values for all estimators when compared with other measures of income. It is also 
the case that WTP values seem lower and more ‘realistic’ especially when compared with the 
HH measure of income. The issue with unrealistic WTP valuations for the gross household 
income measure is exacerbated by the fact that in most cases, the income variable is 
statistically insignificant; not only are the values very large, they are essentially invalid. For 
all panel model estimators, whether linear or ordinal, the MIS WTP value for an estimator is 
smaller than when the HHPC measure of income is used. This suggests that when household 
composition and other factors that the MIS takes into account are ignored, the values of WTP 
calculations are not only significantly different, but also overvalued. 
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In terms of the estimator used, there are a number of consistencies. Based on rank orders, for 
the HHPC income measure, the order of rank in WTP magnitudes goes, in descending order: 
FE, BUC, DvS, FF for six of the eight explanatory variables. For the MIS scale of income, 
this order is observed for four of the eight variables. In terms of size, the FE estimator gives 
the largest WTP values for seven out of eight variables; this is for all but marriage, for both 
measures of income. The DvS estimator gives larger estimates than the FF estimator for all 
but retirement. In fact, the FF estimator tends to give the lowest WTP value, independent of 
the income value chosen. Ferrer-i-Carbonell and Frijters (2004) argue that because results are 
similar when comparing (via significance, sign, and trade-offs) cardinal versus ordinal 
estimators, (the authors compared a linear FE estimator with the FF ordered conditional logit 
estimator) using a linear model is appropriate, as “it makes virtually no difference” (pg. 1). 
However, there appears to be the largest discrepancy in results with the FF and FE estimators 
than any other two estimators. Table 6.4 below has been produced in order to compare 
estimators in terms of their difference between the FE estimator commonly used in the 
literature, and the ordered model alternatives. Each column shows that average percentage 
difference of the eight WTP valuations from the FE estimations, taken from Table 6.3. The 
standard deviations have been included in brackets – it could be the case that positive 
differences balance out the negative differences. However, it was noted that the FE estimator 
in almost all cases gives the largest WTP values compared with the three ordered panel 
estimators. 
 
Estimator MIS HHPC 
DvS -22% (21%) -34% (29%) 
FF -27% (17%) -43% (22%) 
BUC -24% (30%) -11% (18%) 
POL 48% (120%) -14% (68%) 
Table 6.4: Average percentage difference from the FE estimations for WTP, for the eight 
explanatory variables for life satisfaction from Tables 6.3, and the standard deviations of the 
averages. 
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Table 4 shows, for instance, that WTP valuations for the linear FE estimator are on average 
24 per cent above those produced by the blow up and cluster ordered estimator. The negative 
signs for the ordered panel estimators is unsurprising given that the linear FE estimator tends 
to produce the highest WTP estimates. Here, only the estimator is being altered – all control 
variables including income remain the same. The ordered WTP values are consistent in that 
they are between 22 to 27 per cent lower than the FE estimators for the MIS income measure, 
but the degree of consistency when comparing ordered panel models for the HHPC is less 
consistent. The inconsistencies across income measures and the discrepancies between the 
linear and ordered WTP values shown in Table 6.4 further support the findings shown so far 
throughout this thesis that both the income variable and the estimator significantly impact 
upon WTP valuations for non-market goods with respect to life satisfaction. 
 
6.7.2 WTP for the GHQ-12 and GHQ-36 
Rather than run through the entire process that was conducted for life satisfaction above in 
Section 6.7.1, a brief overview of results will instead be given. However, like with life 
satisfaction, tables have been produced to compare WTP values (see Tables 6.25 to 6.30).  
 
For the GHQ-12 and GHQ-36, it was seen that in Section 6.6 that only the MIS adjustment of 
income was significant. This means that only WTP calculations involving MIS income are 
valid, and so the HHPC WTP values will not be discussed or included in the table below. 
Table 6.5 allows for the comparison of estimators over both measures of SWB. As with Table 
6.4, the average difference from the linear FE estimator and the standard deviation of the 
averages is included. 
 
Estimator GHQ-12 GHQ-36 
DvS -174% (945%) -365% (1113%) 
FF -95% (487%) - 
BUC -30% (309%) -80% (31%) 
POL -97% (10%) -69% (36%) 
Table 6.5: Average percentage difference from the FE estimations for WTP, for the eight 
explanatory variables for the GHQ-12 and GHQ-36 from Tables 6.25 to 6.30, and the 
standard deviations of the averages. 
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The clearest observation when comparing with life satisfaction results is the much larger 
averages and standard deviations for the GHQ measures. This suggests that the choice of 
estimator (and income variable) has a more variable impact on WTP results when using either 
of the GHQ measures of SWB. The WTP values for the linear fixed effects estimator is again 
the largest, as seen by the negative coefficients on each average. 
 
This section has shown that WTP valuations are hugely reliant on the choice of both the 
income variable and estimator. This is more obvious for the GHQ-12 and GHQ-36 compared 
with the life satisfaction measure of SWB, with larger variations in averages and standard 
deviations. This is unsurprising given that throughout the thesis, the GHQ-12 and GHQ-36 
coefficients, signs and significance levels have been more variable than when life satisfaction 
is used as the dependent variable. 
 
The next stage is to, for the first time in the literature, introduce anticipation and adaptation to 
ordered models. Section 5.5 and 5.7.1 shows that both anticipation and adaptation effects are 
statistically significant in explaining the dynamics of a model for SWB. But, because ordered 
model coefficient magnitudes have no meaning, a methodology needs to be developed to 
include these effects – this is where WTP is effective. Furthermore, it was the case that some 
explanatory variables in this section were statistically significant, and some effects were not. 
Including these effects may result in more comparable WTP figures. This is because, for 
example, Section 5.7.1 shows that the strongest effects of divorce occur two years before the 
actual event takes place – by comparing results in a standard SWB model at the time of an 
event, the true effects of divorce are not being taken into account in the above analysis. 
Finally, by including anticipation and adaptation in WTP calculations, a new way of defining 
WTP in terms of the overall lifetime value of an event, rather than the ‘per year’ effect can be 
introduced. 
 
6.8 Anticipation and Adaptation in Ordered Models 
Following the anticipation and adaptation analysis in the previous chapter, there is an 
argument for biased coefficients in the set of results in Section 6.7. Fujiwara (2013) writes 
that (adaptation) is an “issue we should look at going forward.” (pg. 25). The approach taken 
so far assumes that the only effect on SWB of a given event occurs at time t. Sections 5.5 and 
5.7.1 show that when taking into consideration lags and leads, it is possible to map the effect 
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of an event on SWB of an individual over time. This gives a much more realistic model of 
SWB dynamics.  
 
By applying WTP in the same way, it can be seen how the compensation required varies 
depending on how long before or after an event happened is required to maintain a constant 
SWB. Moreover, by summing the individual lag and lead effect WTP values, the total 
pecuniary value of an event can be produced.  
 
As mentioned previous, it is not possible to use ordered models in a similar way to Section 
5.7.1 (where coefficients are plotted) given that coefficients are meaningless, and hence 
coefficients cannot be plotted in the same way. However, WTP itself is a valid way to include 
these coefficients, even when income is in logarithmic form (Greene, 2014). Hence, it is 
possible to include lags and leads in an ordered model and make use of these values in the 
form of WTP. The methodology will now be explained, before valuations can be compared. 
 
The approach requires regressions to be run, with dummy variables for lead and lag effects 
included as variables. Recapping from Section 5.5, the equation is as follows: 
 
𝐿𝐿𝑆𝑆𝑖𝑖𝑛𝑛 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽′𝑋𝑋𝑖𝑖𝑛𝑛 + � 𝜃𝜃𝑘𝑘𝐷𝐷𝑘𝑘,𝑖𝑖𝑛𝑛𝑇𝑇
𝑘𝑘=−𝑗𝑗
+ 𝜀𝜀𝑖𝑖𝑛𝑛         (6.19) 
 
For an ordered model, the dependent variable is a latent variable for true SWB observations. 
In the above equation, j represents the number of lead dummies, and T represents the number 
of lag dummies. 𝜃𝜃𝑘𝑘𝐷𝐷𝑘𝑘,𝑖𝑖𝑛𝑛 represents the coefficient and dummy variable for the lead and lag 
effect. The number of lag and lead dummies used in this section will be identical to those 
used in Section 5.5. In Section 5.5, it is seen that adaptation occurs for all events; therefore, 
no additional lag values are required. Where lead effects are all statistically significant, an 
additional lead dummy has been included. However, none of these were statistically 
significant. 
 
Because WTP values are in monetary units, the summation of lead and lag values can be used 
to find what can be called ‘the total value of an event occurring’. Here, the WTP values taken 
over all significant explanatory variable coefficients are added together. Furthermore, this can 
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be compared with the WTP figures that have not included the lead and lag coefficients, from 
the analysis above. If WTP values when anticipation and adaptation are included (and 
coefficients for ordered models are statistically significant) it suggests that the standard 
approach of WTP used in Section 6.7 is not robust and is biased, and would suggest that 
WTP should be redefined to include all statistically significant effects for each explanatory 
variable with respect to SWB. This has been included in a table below each explanatory 
variable. It would not make sense to compare, once lag and lead effects are included, WTP 
values for time t=0 here with results from Section 6.7; the idea behind including lags and 
leads is that if they are statistically significant, then the WTP used in Section 6.7 is not valid, 
as constant yearly effects do not exist.  
 
The income variable chosen for analysis in this section is the MIS scale of income. This is for 
two reasons. Firstly, MIS income has been more statistically significant in all analysis 
conducted so far: this is independent of the model chosen, whether the dependent variable is 
cardinal or ordinal, the explanatory variables chosen, and the dependent variable chosen. 
Secondly, it has been argued for the use of the MIS scale of income in Sections 4.6 and 4.8 in 
terms of its advantages over other scaling approaches - and the remainder of this thesis will 
make use of this income variable, include lag and lead effects, and control for endogeneity in 
an ordered model framework - all factors that this thesis argues should be included in WTP 
valuations. 
 
Table 6.6 and Figures 6.5 to 6.7 produced below use coefficients and WTP values, taken 
from Table 6.31 to 6.46. For each explanatory variable, two tables have been produced and 
included in the Appendix; one estimating the coefficients and significance levels of all lag 
and lead effect, and a second table converting these coefficients into WTP values for each of 
these lag and lead effects. The tables below then sum all anticipation and adaptation effects to 
estimate the total income compensation required for that particular event. The tables below 
also use data from Section 6.7 (the second column in the tables). For Figures 6.5, 6.6 and 6.7, 
WTP over time has been plotted so that the ordered coefficients calculated can be converted 
into a comparable medium. In Table 6.6, “l&l” refers to lags and lead effects. 
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Table 6.6: Comparison of various WTP values for non-market events, both excluding and including lead and lag effects. 
Estimator WTP Marriage Unemployment Widowhood Separation Retirement Divorce 
BUC Excluding l&l  £91,183 -£147,834 £0 -£78,544 £160,248 £0 
 Including l&l £834,185 -£512,702 -£568,851 -£468,103 £242,781 -£402,221 
FF Excluding l&l £91,909 -£99,081 -£32,371 -£58,858 £158,464 £0 
 Including l&l £813,134 -£440,291 -£546,581 -£642,566 £297,753 -£499,799 
DvS Excluding l&l £103,963 -£134,500 £0 -£72,302 £72,744 £0 
 Including l&l £921,957 -£536,481 -£651,565 -£612,709 £278,505 -£469,383 
FE Excluding l&l £93,098 -£170,765 -£54,007 -£99,784 £162,535 £0 
 Including l&l £792,992 -£628,065 -£575,576 -£781,211 £244,479 -£467,784 
POL Excluding l&l £104,075 -£121,744 £19,999 -£79,998 £175,530 -£29,708 
 Including l&l £746,735 -£627,486 -£256,869 -£547,970 £58,025 -£229,125 
OFE Excluding l&l - - - - - - 
 Including l&l £2,085,753 -£827,928 -£717,790 -£1,378,767 £288,112 -£588,441 
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Figure 6.5: WTP for marriage and unemployment, for six estimators over time. 
 
From Figure 6.5, it is evident that there is a very close relationship between the DvS, FF, 
BUC and linear FE WTP values in terms of the patterns over time for marriage, and rank 
orders are preserved across all four estimators for all but one coefficient. If lag and lead 
effects are included, Table 6.6 shows that the effects of marriage on life satisfaction are much 
stronger (7 to 9 times stronger). Although not directly comparable, the difference in WTP 
magnitudes, along with the fact that adaptation effects are shown to be statistically significant 
and adaptation to marriage occurs, suggests that the WTP approach that does not include 
dynamics effects is flawed.  Anticipation and adaptation effects are clearly hugely significant 
for marriage in a model of SWB, irrespective of whether the estimator is cardinal or ordinal, 
and show non-constant effects of marriage on life satisfaction, as well as adaptation to 
marriage. These two factors would strongly suggest that the standard approach of WTP, by 
dividing coefficients in a model that does not include lag and lead effects, is unsuitable. 
 
Furthermore, when comparing WTP values that include and exclude lag and lead effects, the 
rank order is not preserved. For example, the BUC estimator WTP value is now the second 
largest value of all four of the panel models, whereas when excluding lag and leads, the BUC 
estimator was the lowest value. This suggests further that if lag and lead effects are not 
included, which this thesis argues that there is strong evidence for including in a SWB model, 
rank orders are not robust. Finally, included for comparative reasons, the ordered logit fixed 
effects model values are well above any of the other five estimators, and although the pooled 
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ordered logit model shows WTP valuations at a similar amount to the ordered estimators, the 
pattern of the marriage effect on life satisfaction is slightly different. Now, this process will 
be continued to see whether these findings hold across all explanatory variables.  
 
For unemployment, as witnessed with marriage, WTP values are much larger when lags and 
leads are included (although, again, these values cannot easily be compared as they are 
defined differently). For unemployment, this is not surprising as there is no adaptation to 
unemployment like with every other variable. (Figure 6.5 for unemployment is cut off due to 
a small sample size for t >2). However, rank orders are preserved once anticipation and 
adaptation included, with the linear FE estimator again producing the largest estimate out of 
the panel models, and the FF model producing the lowest. The FE WTP valuation is 43 per 
cent larger than the FF estimator. Rank orders are also preserved in terms of the magnitudes 
of WTP values between the four ordered estimators – this can be seen clearly in Figure 6.10. 
This difference would not support the finding from Ferrer-i-Carbonell and Frijters (2004) 
where results are similar between linear and ordered estimators.  
Figure 6.6: WTP for widowhood and 
separation, for six estimators over time. 
 
As discussed in Section 6.7, a problem with comparing WTP values is that significant effects 
of an event on SWB might not occur at that particular time, and hence WTP may be lower 
than expected, or insignificant (it would be highly unusual if the effect of widowhood was 
insignificant). This is seen in Section 6.7, and replicated in the second column of Table 6.6. 
Figure 6.6 shows this issue clearly. There are strong lead effects for widowhood with respect 
to life satisfaction – unsurprising given that this is the time where a spouse is likely to be ill 
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or suffering strong, negative health effects. Now it is seen that when lags and leads are 
included, all WTP values are negative and significant for each estimator.  
 
Furthermore, rank orders have changed. The DvS estimator is insignificant when excluding 
lags and lead effects, but is the largest (of the panel estimators) when including them. Also, 
the rank orders are preserved when considering the WTP magnitudes over time.  Rank orders 
tend to be preserved over lag and lead effects when comparing the four estimators, but this is 
not seen when comparing an estimator that excludes and includes lag and lead effects. This 
suggests that the inclusion of anticipation and adaptation effects is more important for 
robustness purposes than the estimator chosen. 
 
Similar to widowhood, there are strong lead effects for separation, with the strongest effect of 
separation on life satisfaction occurring one year before the event takes place. This intuitively 
makes sense. This means that WTP calculations in Section 6.7 are not defined correctly and 
also suffer from omitted variable bias. In terms of rank orders excluding the ordered fixed 
effects model (due to reasons mentioned in Section 6.5), the linear FE estimator is again the 
largest in terms of WTP, but the other ranks change. 
 
Figure 6.7: WTP for retirement, for three different income measures and six estimators. 
 
Figure 6.7 shows that there is adaptation to retirement, with the positive effect of retirement 
in general falling over time. Rank orders are not preserved either across estimators when 
including lags versus estimators that do not, but also across time – the FF model produces 
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slightly different results and a longer adaptation period. The pooled ordered logit pattern for 
retirement is unusual when compared to the other five estimators, and suggests there is no 
positive effect of retirement on life satisfaction once an individual enters retirement. 
 
For divorce, as discussed for both separation and widowhood, there are strong lead effects 
that did not get including in WTP valuations in Section 6.7. It is seen in Section 6.7 that for 
all panel estimators, there is no statistically significant effect of divorce on SWB. The 
importance of redefining WTP and including lead and lag effects is shown clearly here.  
Using the standard approach seen in Section 6.7, it suggests that there is no effect of divorce 
on life satisfaction. By including anticipation and adaptation effects, Figure 6.7 shows that 
there are stronger effects of divorce one, two and three years before the event takes place. 
These factors do not get picked up in the method of WTP that does not include lead and lag 
effects. Table 6.6 shows that the actual cost in terms of income compensation for the loss of 
utility from divorce is between £400,000 and £600,000 depending on the choice of panel 
estimator (between £400,000 and £500,000 if the ordered FE estimator is ignored).  
 
6.8.1 General Conclusions from Combining WTP and Anticipation and Adaptation 
Section 6.8 gives a number of key findings for this thesis. Firstly, anticipation and adaptation 
effects are shown to be statistically significant across all models, including all ordered panel 
estimators introduced in Section 6.5. This would firstly suggest that any model of SWB, no 
matter which estimator is chosen, should include these effects due to potential omitted 
variable bias. 
 
Secondly, the extent to which the lag and lead effects are statistically significant suggest that 
the way of defining WTP by summing all statistically significant lag and lead effects over 
time to give the ‘total’ value of an event with respect to life satisfaction is a valid approach, 
and more appropriate than solely using the effect at the time the event occurs. This validity is 
shown more strongly when considering events such as widowhood, separation and divorce, 
where there are large lead effects. In particular, if these effects are not included for divorce, 
all panel estimators suggest WTP is zero for divorce. This new approach to WTP suggests 
that the true value of divorce is around £400,000 - 500,000. 
 
Furthermore, anticipation and adaptation analysis thus far suggests that, for all events but 
unemployment, individuals adapt in the sense that after a given time period, there is no 
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positive effect of the event on life satisfaction. So, as well as non-constant effects on life 
satisfaction, there is also the issue that the yearly effect on WTP of an event becomes zero 
after a certain time period. This is an additional reason behind the belief that there are non-
constant time effects, and the approach whereby combining all WTP values over statistically 
significant lag and lead effects is more valid. 
 
An additional key finding is that rank orders are generally not preserved when using the new 
definition of WTP, compared with the original definition that excludes lag and leads. The 
linear FE estimator in all but one case produces the largest WTP values. This is not the case 
when including lag and lead effects. In fact, when considering the four ordered panel 
approaches (ignoring the ordered FE estimator for reasons given in Section 6.3) the linear FE 
estimator produced the smallest valuation for one event, the largest for two events, and in all 
other cases lies between the three ordered estimators described in Section 6.5. This would 
suggest that when lag and lead effects are included, the differences between linear FE 
estimator and the ordered FE estimators are smaller. 
 
In terms of the rank order of WTP values over time, these are generally preserved. In other 
words, independent of the estimator, the effects for a given event on life satisfaction are 
strongest in a particular year, and the magnitude of WTP tends to follow a particular path. For 
instance, the negative WTP of divorce in life satisfaction is greatest two years before an event, 
then one year before an event, then three years before the event, and then when the divorce 
occurs. This is seen with all other life events. This would support the robustness of these 
anticipation and adaptation effects. In fact, the pooled ordered estimator and ordered FE 
estimator generally follow the same patterns in terms of rank orders over time. It is only the 
magnitudes themselves that differ substantially when compared with the magnitudes of the 
four other panel estimators. The ordered panel FE estimator generally gives much larger 
WTP valuations at different time points (see for example Figures 6.5, 6.6 and 6.7). This gives 
much larger total WTP figures when taking the summation of all significant time periods. On 
the other hand, when anticipation and adaptation is included in the pooled ordered model, 
WTP values are much lower than the other five estimators (see for example Figures 6.5, 6.6 
and 6.7). 
 
Tables 6.1 and 6.2 compared the differences in results between the linear FE estimator and 
the three ordered estimators from Section 6.5. This showed, in Section 6.7, that the linear 
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estimator generally produced larger WTP estimates. However, Section 6.8 suggests that this 
is not the case when including anticipation and adaptation effects, given that the linear FE 
estimator is not consistency above or below the other three ordered estimators. Section 6.8.2 
aims to quantify this. 
 
6.8.2 WTP for Ordered versus non-Ordered Models 
The numbers of coefficients that have the same significance as the linear fixed effects model, 
taken as either significant or insignificant at the 5 per cent level, have been counted in order 
to produce Tables 6.7. This will include all lag and lead coefficients, and regressions from 
Sections 6.6 to 6.8. This follows on from Section 6.6.1, where Table 6.6 shows that the DvS, 
FF and BUC were at least 92 per cent in matching coefficient signs and significance levels 
with the linear FE model. 
 
For each explanatory variable, the distance from the linear fixed effects estimator to the 
ordered model estimator for each WTP value is calculated, for both lags and leads included 
and excluded. This has been calculated using Equation 6.20, where OM is the ordered model 
(DvS, FF or BUC): 
𝑝𝑝𝑒𝑒𝑟𝑟𝑠𝑠𝑒𝑒𝑛𝑛𝑡𝑡𝑏𝑏𝑎𝑎𝑒𝑒 = 100 ∗ 𝑆𝑆𝑊𝑊𝑃𝑃𝑂𝑂𝑂𝑂
𝑆𝑆𝑊𝑊𝑃𝑃𝐹𝐹𝐸𝐸
             (6.20) 
Variable Model Percentage of FE model WTP figure, 
not including lags and leads 
Percentage of FE WTP figure, 
including lags and leads 
 DvS 111.7% 116.2% 
Marriage FF 98.7% 102.5% 
 BUC 97.9% 105.1% 
 DvS 78.8% 85.4% 
Unemployment FF 58.0% 70.1% 
 BUC 86.6% 81.6% 
 DvS - 113.2% 
Widowhood FF 59% 95.0% 
 BUC - 98.8% 
 DvS 72.5% 78.4% 
Separation FF 59.0% 82.3% 
 BUC 78.7% 59.9% 
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 DvS 44.76% 113.9% 
Retirement FF 97.5% 121.8% 
 BUC 98.6% 99.3% 
 DvS - 100.3% 
Divorce FF - 106.8% 
 BUC - 86.0% 
Table 6.7: Percentage of ordered panel model WTP value compared with the FE WTP value, 
for non-market events. 
 
It can be seen from Table 6.7 that, on average, WTP figures overall are closer to linear fixed 
effects values once adaptation is included. With lags and leads not included, the average 
percentage value of the FE estimates for WTP is 69 per cent. It is seen in Section 6.7 that the 
fixed effects WTP figures were almost always above that of the ordered models; but these 
calculations show that these FE figures are almost fifty percent larger than that of the ordered 
values. One flaw with this comparison is the inclusion of the effects that are insignificant. 
Taking the average over only the statistically significant values gives 80 per cent, although 
this just highlights the fact that given market events are being captured as being insignificant 
when in reality the significance is being overlooked due to the exclusion of lead and lag 
effects.  
 
However, once anticipation and adaptation are included, this figure is 101 per cent - 
suggesting ordered panel models that also include dummy variables for anticipation and 
adaptation provide much closer results to the linear model. This shows that the linear FE 
estimator gives results much closer to the ordered model estimations once anticipation and 
adaptation is included, and along with the argument that these values are more valid than the 
traditional approach to calculating WTP is a significant contribution of the thesis. Thus, when 
considering absolute WTP values that control for adaptations effects, it would appear that 
linear and ordinal models produce empirically similar results. Given that a major contribution 
of this thesis is to develop the education literature, the next stage will be to analyse education 
in a similar way to Section 6.8. Finally, income endogeneity can be taken into account, for 
the first time in an ordered panel model specification. 
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6.9 Anticipation and Adaptation Effects for Ordered Estimators for Education  
In Section 5.6, anticipation and adaptation effects are investigated in terms of education; 
more specifically, are there any lead and lag effects with obtaining a degree, and do those just 
out of university value employment and unemployment differently to those that do not have a 
degree? In this section it is found that those coming out of university value employment more 
highly (and have a longer period of significant lag effects), but also value unemployment in 
absolute terms than those without a degree. Income is also less important to those just out of 
university. Here, it can be seen whether these effects hold or not for non-linear ordered 
models, by applying the analysis conducted in Section 6.6 to 6.8 to education.  
 
Estimator MIS HHPC HH 
DvS £145,312 £249,539 £3,672,079 
FF £128,129 £165,015 £1,812,554 
BUC £153,702 £289,152 £4,322,371 
POL £120,968 £117,771 £889,900 
FE £180,023 £304,177 £3,628,062 
Table 6.8: WTP for being a full-time student, for three different income measures and six 
estimators. 
 
 
 
 
 
 
Figure 6.8: WTP for full-time education, for three different income measures and six 
estimators. 
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Estimator MIS HHPC HH 
DvS £35,205 £81,498 £1,208,678 
FF £21,732 £40,512 £404,898 
BUC £34,983 £79,202 £185,342 
POL £59,222 £58,840 £413,675 
FE £45,417 £82,327 £997,977 
Table 6.9: WTP for a degree, for three different income measures and six estimators. 
 
 
 
 
 
 
 
Figure 6.9: WTP for a degree, for three different income measures and six estimators. 
 
Repeating the analysis from Sections 6.6 to 6.8, it can be seen that being a full-time student 
adds significant value to life satisfaction. Similar to Section 6.7, the MIS WTP values are 
lower than the HHPC values, with both sets of values being lower than when the HH measure 
of income is used to control for income when applied to ordered choice models. Given that 
this variable is categorised as ‘employment status’ the excluded category is unemployed, 
which is a possible reason why the values are so high per year. When analysis is conducted 
on obtaining a degree, there are some positive effects on SWB of obtaining a degree, shown 
by Table 6.9. Table 6.9 further supports evidence from Section 5.6 that substituting for the 
estimator changes the recorded effect of education on life satisfaction, and also the education 
literature in general (see Section 2.5.4) that finds the education effect on SWB is inconclusive 
- hence the hypothesis used in this thesis to show that once anticipation and adaptation with 
respect to income and dynamics of SWB are analysed, the effect on education becomes 
clearer. However, like examined in Section 5.6 it is shown that, by mapping the event over 
time, there are strong, positive effects before obtaining a degree (whilst controlling for being 
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in full-time education) but then the effects become negative. Now, this can be repeated using 
ordered models: 
 
 
Estimator WTP excluding lags and leads WTP including lags and leads 
BUC £0 £30,200 
FF £0 £28,709 
DvS £0 £119,914 
FE £45,417 £86,699 
POL £49,222 £154,953 
OFE - £230,013 
Table 6.10: WTP for a degree, including and excluding lags, for three different income 
measures and six estimators. 
 
Similar results are seen when compared with Section 5.6 – including anticipation and 
adaptation effects map out the effect of a degree on SWB to give a clearer picture of the 
dynamic effect of education on life satisfaction. But now, this finding is shown to be more 
robust given that ordered FE models all support these original findings. There are strong 
anticipation effects (could be written as ‘first year’, ‘second year’ and ‘final year’ effects in 
relation to obtaining a degree), but then only two models suggesting any lag effects (both at 
the time of the event). Now, positive, significant WTP values are seen that are much larger 
than when lead effects are not included (comparing columns 2 and 3 in Table 6.10). 
 
It is shown, in Section 5.6, that a degree could become insignificant after leaving university 
as it is no longer ‘important’ to an individual in terms of SWB, but instead, obtaining 
employment is significant. Indeed, it is shown that those out of university value 
unemployment more negatively in every year without a degree – there appears to be a 
discrete pattern of events in terms of the effect on SWB. This can be conducted again, but 
now, ordered models can be used. 
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Figure 6.10: Comparison of WTP values for those with no degree versus those just out of 
university. 
 
In Figure 6.10, the ‘D’ after four of the estimators represents those just out of university, with 
the time period 0 being ‘achieving a degree in the last year’, and so on. It can be seen that 
although there is a slight decrease in SWB for each year unemployed, the effect is much 
stronger for those just out of university. Potential reasons for this could be that it is likely to 
be due comparison effects and higher expectations in terms of income and status. 
 
6.10 Endogeneity of Income 
The final input factor that needs to be considered in terms of WTP, and in general in a model 
for SWB, is endogeneity. In Section 2.7.2, the potential issue of endogeneity in the SWB 
literature is discussed - a problem defined by Petrin and Train (2010) as when the error term 
is not independent of the endogenous variable. (pg. 2). Section 4.2.1 writes that one way to 
control for endogeneity is through the use of instrumental variables. Section 4.2.1 also notes 
that papers that find a suitable instrument for income, where income is often viewed as being 
endogenous in a SWB model, are scarce. In the SWB literate, income is often seen as being 
endogenous due to the causality that exists between income and SWB. Dolan et al. (2008) 
write that: 
 
 Some of this positive association (between SWB and income) is likely to be due  to 
 reverse causation, as indicated by studies which show higher SWB  leading to higher 
 future incomes (Diener, Lucas, Oishi, & Suh, 2002; Graham, Eggers, & Sukhtankar, 
 2004; Marks & Flemming, 1999; Schyns, 2001). (pg. 97). 
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It is further noted in Section 4.2.1 that despite the difficulty in finding exogenous income 
variables, Powdthaveee (2010) did find success with three instruments for income in a FE 
panel model specification. However, the use of instrumental variables in an ordered panel 
model is more complex, with Train (2009) outlining several ways in which endogeneity can 
be captured in a discrete model. There is indeed no formal way to test for endogeneity in an 
ordered panel model; however, this thesis rather assumes that endogeneity exists, with the 
aim to show that once controlling for endogeneity, empirical results show significant 
differences between WTP values controlling and not controlling for endogeneity, which are 
both calculated here. This thesis also notes that Powdthavee (2010) shows the validity of the 
instruments in a linear fixed effects panel model. One such way is by the use of a control 
function. 
 
This section aims to introduce the control function approach into SWB panel analysis for 
three different ordered estimators. This approach has not been used in the SWB literature to 
control for endogeneity in an ordered panel model. This thesis aims at comparing results for 
three different ordered estimators that control for endogeneity. Petrin and Train (2010) 
describe the control function approach as a method whereby “observed variables and 
economic theory are used to derive controls for the dependence between the endogenous 
variable and the…error” (pg. 4). The procedure, as outlined in Train (2009) and Downward 
and Rasciute (2014), requires a first stage regression, with the endogenous variable (in the 
case of this thesis, income) to be regressed on all exogenous explanatory variables, as well as 
instruments for income taken from Powdthaveee (2010). As outlined in Section 4.2.1, 
Powdthavee (2010) uses “exogenous over-time variations in the proportion of household 
members with payslip information to provide instruments for income” (pg. 5). More 
specifically, the three instruments that this author uses are: ‘proportion of all household 
members with early payslip seen’, the ‘proportion of all household members with latest 
payslip seen’ and the ‘proportion of all household members not showing the payslip’. 
 
The residuals from the first stage regression are then used as a control function to “derive a 
proxy variable that conditions on the part of” the endogenous variable “that does not depend 
on” the error term. “If this can be done then variation in the endogenous variable will be 
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independent of the error and standard estimation approaches will again be consistent.”  (Train 
(2009), pg. 6). These residuals can be calculated, for a panel model, as: 
 
𝜀𝜀𝑖𝑖𝑛𝑛 = 𝑌𝑌𝑖𝑖𝑛𝑛 − 𝛽𝛽𝑋𝑋𝑖𝑖𝑛𝑛 − 𝐼𝐼𝐼𝐼𝑖𝑖𝑛𝑛                     (6.21) 
 
where: 𝑌𝑌𝑖𝑖𝑛𝑛 is the endogenous variable, 𝑋𝑋𝑖𝑖𝑛𝑛 are a set of explanatory variables, and 𝐼𝐼𝐼𝐼𝑖𝑖𝑛𝑛 are a set 
of instruments for the endogenous variable that are not correlated with SWB (taken from 
Powdthavee (2010). The second stage model specification would be the standard model form 
seen throughout this thesis, but with the first stage residuals, 𝜀𝜀𝑖𝑖𝑛𝑛 , included as an additional 
explanatory variable: 
 
𝑆𝑆𝑆𝑆𝐵𝐵𝑖𝑖𝑛𝑛 =  𝑌𝑌𝑖𝑖𝑛𝑛 + 𝛽𝛽𝑋𝑋𝑖𝑖𝑛𝑛 + 𝜀𝜀𝑖𝑖𝑛𝑛 +  𝑢𝑢𝑖𝑖𝑛𝑛        (6.22) 
 
Here, the set of all explanatory variables, 𝑋𝑋𝑖𝑖𝑛𝑛, are identical in both the first and second stages. 
To act as a control function, the residuals are included in a second stage regression. 
Downward and Rasciute (2014) use an ordinary least squares approach for this first stage 
regression given that data used in this paper was cross-sectional, whereas here, a fixed effects 
panel will be used given that this model fits the data more appropriately (see for instance 
Section 5.2 where pooled OLS and FE panel estimation results are compared), and a set of 
residuals can be generated in an identical way.  
 
The methodology here, therefore, will be to run first stage FE panel models (Equation 6.21) 
in order to generate the residuals for the control function. The second stage will use the 
residuals generated from the first stage as an additional regressor, to run the model 
specification from Equation 6.22. The models used will be consistent with those used thus far 
for comparative purposes with Section 6.8; namely, the FE model, the ordered FE model, 
pooled ordered model, and the DvS, Frijters and Ferrer-i-Carbonell and Blow-up-and-Cluster 
ordered models. Both stages will include dummy variables for anticipation and adaptation 
effects (see Sections 5.5, 5.7 and 6.8), as well as the MIS equivalence scale of income (see 
Section 4.7 as well as all subsequent regression results that use this income variable). Given 
that anticipation and adaptation effects are being included, regressions for each non-market 
good of interest, for instance, education or marriage, will need to be run separately, for each 
model. This is due to having to remove the category for which the dummy variables refer – 
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for example; the marriage dummy (whether or not an individual is married) needs to be 
excluded from a model when marriage anticipation and adaptation dummies are included. 
This does not however result in a different sample being used for each regression. The aim of 
this section is to compare WTP calculations that do and do not control for endogeneity – 
WTP values that use lag and lead effects can be calculated in an identical way to Section 6.8, 
and a final comparison can be made between results from Section 6.8 and WTP calculations 
that control for endogeneity here. Table 6.11 shows the WTP valuations when controlling for 
income endogeneity. These valuations are calculated from Tables 6.49 to 6.55 using the 
methodology used in Section 6.7, and summing up the statistically significant lag and lead 
effects.
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Table 6.11: WTP valuations when controlling for income endogeneity and lead and lag effects have been included. 
 
 
 
 
 
 
 
 
 
Estimator BUC FF DvS FE POL OFE 
Marriage  £139,598  £167,397  £124,787  £129,126  £306,106  £617,383 
Widowhood -£105,398 -£128,656  -£90,116 -£121,175 -£197,521 -£191,649 
Divorce   -£73,693   -£88,664  -£63,782 -£86,653 -£155,214  £117,100 
Degree    £35,574    £38,412    £37,082  £33,583  £232,576  £77,109 
Separated -£123,917 -£135,692 -£109,189 -£143,961 -£405,300 -£428,797 
Unemployed* -£112,916 -£127,790 -£111,318 -£135,502 -£163,822  £274,872 
Retired    £51,433    £73,782    £45,918  £52,415  £52,014  £76,350 
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These can be compared with the WTP valuations obtained in Section 6.8, in Table 6.12: 
 
Estimator  BUC FF DvS FE 
Marriage Endogeneity  £139,598  £167,397  £124,787  £129,126 
 Exogeneity £834,185 £813,134 £921,957 £792,992 
Widowhood Endogeneity -£105,398 -£128,656  -£90,116 -£121,175 
 Exogeneity -£568,851 -£546,581 -£651,565 -£575,576 
Divorce Endogeneity   -£73,693   -£88,664  -£63,782 -£86,653 
 Exogeneity -£402,221 -£499,799 -£469,383 -£467,784 
Degree Endogeneity    £35,574    £38,412    £37,082  £33,583 
 Exogeneity £30,200 £28,709 £119,914 £86,699 
Separated Endogeneity -£123,917 -£135,692 -£109,189 -£143,961 
 Exogeneity -£468,103 -£642,566 -£612,709 -£781,211 
Retired Endogeneity    £51,433    £73,782    £45,918  £52,415 
 Exogeneity £242,781 £297,753 £278,505 £244,479 
Table 6.12: WTP values across estimator and life event, comparing when income 
endogeneity is controlled for. 
 
In all FE panel models, the residual (see Equation 6.21) from the first stage regression is 
statistically significant at the 10 per cent (and in most cases, 5 per cent) level – this implies 
that endogeneity is a problem here. A negative coefficient suggests that those who have a 
higher life satisfaction tend to earn more. This is a significant finding given that it is shown to 
be consistent across all ordered and linear estimators. In order to analyse these WTP figures 
that take into account endogeneity, they need to be compared with valuations from Section 
6.8 that used an identical set of explanatory variables, but do not control for endogeneity. 
Table 6.13 compares the ratio of valuations from Tables 6.11 and 6.12 with valuations from 
Section 6.8, in order to find the true causal effect of given non-market goods on life 
satisfaction. 
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      Table 6.13: Ratio of WTP values controlling for endogeneity to WTP values not controlling for endogeneity. 
Estimator BUC FF DvS FE POL OFE 
Marriage 0.167 0.209 0.135 0.163 0.410 0.296 
Widowhood 0.185 0.235 0.138 0.211 0.769 0.267 
Divorce 0.183 0.177 0.136 0.185 0.677 0.199 
Degree 1.18 1.34 0.309 0.387 0.966 0.212 
Separated 0.265 0.211 0.178 0.184 0.740 0.311 
Unemployed* 0.220 0.290 0.208 0.216 0.261 0.332 
Retired 0.212 0.248 0.165 0.214 0.900 0.265 
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The findings from Tables 6.11, 6.12 and 6.13 are highly significant for the SWB literature. 
Findings show that once income endogeneity is controlled for, the values of WTP reduce 
significantly. In some cases, the effect is about seven times smaller once endogeneity is 
controlled for.  
 
When comparing different estimators, rank orders of ratios are not preserved. For instance, 
the FF estimator shows the smallest reduction in percentage terms when controlling for 
endogeneity in measuring the WTP of widowhood, obtaining a degree and retirement. 
However, this is ratio is third in terms of smallest reduction in WTP values when controlling 
for endogeneity for the events of separation and divorce. The linear fixed effects estimator 
shows the smallest fall in percentage terms for widowhood and divorce, but the second 
largest percentage fall for separation and marriage. This suggests that the degree to which 
WTP values fall when controlling for endogeneity does depend on the estimator used. 
 
The mean ratio of the first four columns is 0.217, suggesting on average, by controlling for 
endogeneity, the reduction in WTP value is around four to five times. This shows that the 
feedback effect, whereby now the models are controlling for the causal effect that life 
satisfaction has on income, is certainly a key factor in WTP calculations.  
 
The rank orders of the absolute WTP values can also be discussed. Differing ratios could 
indicate that rank orders are not preserved between valuations when assuming income 
exogeneity versus income endogeneity. This is the case here, and this is a significant finding. 
For example, under the DvS ordered choice estimator under the assumption of income 
exogeneity, marriage has the highest value when compared with the FF, BUC and linear FE 
estimators. When income endogeneity is controlled for, the DvS estimator actually has the 
lowest WTP valuation in comparison with the same three estimators. In fact, none of the six 
events in Table 6.11 see the rank order preserved when controlling for income endogeneity – 
this is keeping all other model specification constant; in order words, the only difference 
between the two sets of results is that income endogeneity is controlled for. This finding goes 
against papers such as Powdthavee and van den Berg (2011) that find that rank orders are 
preserved for WTP valuations when modelling SWB. 
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One final test is to compare the linear FE estimator with the ordered models when controlling 
for both endogeneity and lag and lead effects. It is seen in Section 6.8 that once lag and lead 
effects are included, the disparity between WTP results between linear and ordered estimators 
is heavily reduced.  
 
Estimator Mean/Standard Deviation 
DvS -14.19% (12.64%) 
FF 11.69% (16.47%) 
BUC -6.63% (9.72%) 
POL 153.34% (188.57%) 
OFE 38.77% (220.67%) 
Table 6.13: Mean and standard deviation of average differences between the above estimators 
and the linear FE estimator 
 
As seen in Section 6.8, results between the linear and ordered estimators are very similar. 
Again, similarities occur between the three estimators in Section 6.5 and the linear FE 
estimator, with larger differences when analysing the pooled ordered logit and the ordered 
fixed effects model. Now, the linear estimator WTP valuations are between the FF and the 
BUC valuations. This is in contrast to Table 6.11 that showed when lag and lead effects and 
endogeneity are not controlled for, the linear FE estimator sees the largest WTP valuations. 
These results therefore indicate a significant finding that once anticipation and adaptation and 
endogeneity are controlled for, as well as a more robust measure of income, the choice of 
estimator is not hugely empirically significant, and the choice of estimator is therefore only a 
theoretical issue. Interestingly, when these additional factors are not accounted for, the 
difference between linear and ordered results is larger – this would suggest that the estimator 
needs to be given more thought by researchers when using WTP and not controlling for a 
more robust income measure, lag and lead effects, and income endogeneity. 
 
A final point to note is that, whilst the results from this section show the importance of 
controlling for endogeneity, the key finding from this thesis is that WTP is not robust to 
changes in any single input discussed here. Thus, despite this author finding strong evidence 
that the final model specification is the ‘correct’ one because it controls for those factors that 
are put forward in this study as being critical to model robustness, all of the analysis leading 
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up to this specification was required in order to assess how altering single factors affects the 
robustness of WTP calculations. 
 
6.11 Conclusion 
The aim of this chapter is to critically investigate the inputs that contribute to the WTP 
function in a model of SWB. These include the dependent variable, the income measure, the 
control variables (including anticipation and adaptation effects), the estimator used, and 
controlling for endogeneity. Findings from this chapter contribute strongly to the current 
SWB literature, both in terms of supporting current findings as well as advancing the 
literature. The main findings and contributions from this chapter will now be set out. 
 
Initial comparisons between linear and ordered estimators in Section 6.6 show that ordered 
model explanatory variable coefficients and significance at the five per cent level match at 
least 92 per cent of the time (Table 6.2) when compared with results from the linear FE 
estimator. Interestingly, this lowest match of 92 per cent is with the approach from Ferrer-i-
Carbonell and Frijters (2004), who state that results are empirically similar between linear 
and ordinal estimators. Although this appears to be a high match rate, rank orders between 
estimators are not always preserved. For instance, retirement is a lot more important (in terms 
of coefficient magnitude) in the BUC model compared with the DvS model, relative to other 
variables in the respective model – this approach is valid due to income being a constant. 
Furthermore, where coefficient signs and significance levels did not match, for example 
divorce, widowhood and having a university degree, it suggests that the analysis from Section 
5.5 on lag and lead effects could also be applied here, where these variables showed 
considerable lead effects. Finally, altering the income variable did not seem to impact upon 
the rank orders of explanatory variable coefficients. 
 
The GHQ-12 and GHQ-36 are also analysed in this way. Results are quantitatively similar to 
life satisfaction, in that altering the income variable did not seem to alter rank orders for 
explanatory variables, but rank orders switched when changing the estimators. 
 
When converting regression results for each estimator into WTP values, the fixed effects 
WTP values are higher than all ordered model calculations for all explanatory variables but 
marriage. Given that these models take into account the ordered nature of the dependent 
variable and are generally consistent (due to adapting a consistent binary model (Chamberlain 
  226 
(1980)), linear fixed effects WTP calculations in the literature are potentially overestimating 
WTP values – by consistently producing larger WTP estimates than the respective ordered 
estimators, this suggests that the estimator matters. Indeed, it is the case that WTP figures of 
the ordered estimators are around 69 per cent of fixed effects WTP figures. This appears to be 
a substantial difference. 
 
Furthermore, the income variable has a significant role in the WTP calculations, despite rank 
orders being unaltered when substituting for the income variable. Although this does not 
seem too surprising, it has never really been explored in detail in the literature. It is shown 
here that when using MIS equivalence scale income, WTP calculations are lower than when 
either HHPC or HH figures are used. This holds for almost all estimators and in fact, also 
holds when anticipation and adaptation effects and endogeneity are accounted for. It would 
appear, then, that altering the income variable produces robust results in that WTP valuations 
are consistently higher for the HH income measure than compared with the HHPC measure, 
which is again larger than the WTP figures using the MIS equivalence scale of income. Given 
the theoretical advantages of not only using equivalence scales but also of the MIS 
equivalence scale in particular (see Sections 4.6.3 and 4.8), WTP values in the literature are 
not only not robust, but overvalued.  
 
For the first time in the literature, anticipation and adaptation effects using ordered models 
have been analysed. These effects are shown to be highly statistically significant when 
considering a linear FE estimator (see Section 5.7.1), but not necessarily robust in terms of 
magnitudes when compared with results from Clark and Georgellis (2013). When lag and 
lead effects to capture anticipation and adaptation are included, fixed effects linear 
estimations appear to be very close to ordered model results – ordered model WTP 
calculations are around 101 per cent of the equivalent FE estimates. This would suggest that 
in order for ordered model estimations to greater reflect those of linear fixed effects 
estimations, the specification of the model needs to be theoretically and empirically more 
robust - for instance, lag and lead effects should be included for WTP calculations given the 
omitted variable bias of not including these values.  
 
A major contribution of this chapter is to redefine the way in which WTP is calculated. Given 
that anticipation and adaptation effects are both significant and show adaptation to all events 
other than unemployment (this is robust across all linear and ordered estimators), looking at 
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the yearly value of an event with respect to SWB does not appear to be a reasonable course of 
action – a more appropriate specification is to consider the event as a whole, and calculate the 
WTP for an event by summing all WTP values for all lag or lead coefficient. This has strong 
implications for the results.  
 
Firstly, as argued in this thesis, WTP values that do not include lag and lead effects are 
incorrect. However, it may be the case that even when lag and lead effects are included, there 
is a degree of robustness between the two different methodologies. This is not the case when 
substituting for the estimator. It was shown in Section 6.7 that the linear FE estimator 
generally gives the largest WTP estimate, but this is not the case once WTP has been 
redefined. Additionally, including anticipation and adaptation effects brought to attention 
another flaw with WTP – it was seen that divorce and widowhood are frequently statistically 
insignificant when lags and leads are excluded. However, Section 6.8 indicates that 
statistically significant lag and lead effects on divorce and widowhood show that the WTP of 
these events are not zero, with a much greater level of consistency between estimators. 
 
This thesis, also for the first time in the literature, controls for income endogeneity in an 
ordered panel model for SWB. Moreover, this approach is applied to all ordered estimators in 
order to compare the robustness of controlling for endogeneity across estimators. Here it is 
shown that endogeneity is a crucial factor to take account of - WTP magnitudes are around 
four to five times smaller when controlling for endogeneity. This is because there is a 
significant effect that indicates those with higher life satisfaction earn more – shown by a 
negatively statistically significant coefficient in a first stage regression controlling for 
endogeneity. This finding was robust across all estimators. Another key finding is that WTP 
values for the linear fixed effects estimator lie between WTP ordered estimated values, and 
hence the choice of estimator, once taking into account a more robust income measure, lag 
and lead effects, ordered estimators and endogeneity, is not an empirical issue for researchers 
given the similarity in empirical results. A key finding here in this chapter is that when these 
robust and more theoretically sound methods are not applied to ordered and linear models 
simultaneously, results differ substantially – it appears that by applying these robust and more 
theoretically sound methods, linear and ordered estimation results are significantly closer 
empirically in terms of absolute value. Thus, this thesis argues that future studies make use of 
a more appropriate income variable, anticipation and adaptation effects, and control for 
income endogeneity. 
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The key finding in this thesis is that rank orders are not preserved in WTP valuations, even 
when just one factor is changed, despite absolute values between linear and ordered estimated 
WTP values appearing to be more similar when the correct model specification is used. When 
comparing WTP values when income exogeneity and endogeneity are modelled, none of the 
six events analysed see the rank order preserved when controlling for income endogeneity. 
This is keeping all other model specification constant; in order words, the only difference 
between the two sets of results is that income endogeneity is controlled for. This would 
suggest that any model that does not control for endogeneity will see different rank orders. 
 
Finally, this chapter contributes to the study of SWB within the education literature. This 
chapter takes results from Sections 5.6 and 5.7.2 on anticipation and adaptation for education 
and applies the approaches seen in this chapter specifically to education. Firstly, it is shown 
that the finding in Section 5.6 that there are statistically significant lead effects for obtaining a 
degree and it is shown here that this is robust across ordered estimators. This is obtained by 
converting ordered model coefficients that are difficult to interpret into WTP values and then 
comparing across estimators. It is also shown that those just out of university value 
unemployment more strongly than just entering unemployment at any other time. Again, this 
supports the robustness of the identical finding present in Section 5.7.2.  
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6.12 Appendix 
Table 6.15 
 DvS BUC FF FE Pooled OLS 
Constant - - - 5.24 
(0.114)*** 
- 
Age -0.255 
(0.020)*** 
-0.237 
(0.021)*** 
-0.242 
(0.017)*** 
-0.111 
(0.0071)*** 
-0.210 
(0.006)*** 
Age^2 4.87E-3 
(4.3E-4)*** 
4.65E-3 
(4.37E-
 
0.0046 
(0.00035)*** 
0.0022 
(1.5E-4)*** 
0.004 
(0.0001)*** 
Age^3 3.2E-5 
(2.8E-6)*** 
3.1E-5 
(2.83E-
 
-3.0E-5 
(2.3E-6)*** 
-1.46E-5 
(9.4E-7)*** 
-2.2E-5 (8.5E-
7)*** 
Degree 0.149 
(0.144) 
0.155 
(0.155) 
0.0956 
(0.129) 
0.0883 
(0.054)* 
-0.305 
(0.018)*** 
HND/HNC 0.318 
(0.170)* 
0.253 
(0.180) 
-0.018 
(0.156) 
0.114 
(0.065)* 
-0.247 
(0.020)*** 
A-Level 0.268 
(0.122)** 
0.269 
(0.131)** 
0.122   
(0.108) 
0.114 
(0.046)** 
-0.268 
(0.017)*** 
O-Level 0.180 
(0.119) 
0.150 
(0.127) 
0.078   
(0.105) 
0.060 
(0.044) 
-0.224 
(0.016)*** 
CSE 0.097 
(0.200) 
-0.037 
(0.217) 
-0.048 
(0.184) 
-0.026 
(0.080) 
-0.113 
(0.026)*** 
Log MIS HH 
income 
0.064 
(0.0163)*** 
0.067 
(0.0167)*** 
0.067 
(0.0148)*** 
0.0294 
(0.006)*** 
0.07788 
(0.008)*** 
Regional 
dummies 
- - - - - 
FT educ 0.615 
(0.063)*** 
0.681 
(0.066)*** 
0.566 
(0.061)*** 
0.350 
(0.026)*** 
0.623 
(0.040)*** 
Self employed 0.537 
(0.062)*** 
0.614 
(0.065)*** 
0.541 
(0.058)*** 
0.313 
(0.024)*** 
0.691 
(0.037)*** 
Employed 0.580 
(0.045)*** 
0.650 
(0.048)*** 
0.540 
(0.043)*** 
0.333 
(0.019)*** 
0.627 
(0.033)*** 
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Maternity 1.31 
(0.107)*** 
1.339 
(0.115)*** 
1.254 
(0.113)*** 
0.574 
(0.044)*** 
1.28 
(0.074)*** 
LT sick -0.012 
(0.062) 
0.014 
(0.064) 
0.031 (0.061) -0.051 
(0.026)** 
-0.018  
(0.045) 
Retired 0.680 
(0.060)*** 
0.704 
(0.063)*** 
0.665 
(0.055)*** 
0.343 
(0.023)*** 
0.904 
(0.040)*** 
Gvt. train 0.429 
(0.162)*** 
0.388 
(0.177)** 
0.420 
(0.159)*** 
0.216 
(0.070)*** 
0.529 
(0.132)*** 
Married 0.440 
(0.0600)*** 
0.404 
(0.062)*** 
0.406 
(0.054)*** 
0.181 
(0.023)*** 
0.536 
(0.017)*** 
Living as a 
couple 
0.466 
(0.051)*** 
0.468 
(0.054)*** 
0.432 
(0.046)*** 
0.202 
(0.020)*** 
0.429 
(0.019)*** 
Separated -0.306 
(0.091)*** 
-0.348 
(0.093)*** 
-0.260 
(0.080)*** 
-0.194 
(0.034)*** 
-0.412 
(0.041)*** 
Divorced 0.041 
(0.087) 
-0.003 
(0.089) 
0.026  
(0.074) 
-0.0187 
(0.031) 
-0.153 
(0.027)*** 
Widowed -0.133 
(0.103) 
-0.155 
(0.107) 
-0.143 
(0.084)* 
-0.105 
(0.035)*** 
0.103 
(0.032)*** 
H1 0.848 
(0.026)*** 
0.849 
(0.027)*** 
0.780 
(0.025)*** 
0.340 
(0.010)*** 
1.30 
(0.016)*** 
H2 0.469 
(0.019)*** 
0.486 
(0.019)*** 
0.432 
(0.019)*** 
0.209 
(0.008)*** 
0.694 
(0.014)*** 
H4 -0.480 
(0.028)*** 
-0.487 
(0.029)*** 
-0.394 
(0.028)*** 
-0.273 
(0.012)*** 
-0.716 
(0.024)*** 
H5 -1.02 
(0.053)*** 
-1.03 
(0.056)*** 
-0.845 
(0.051)*** 
-0.647 
(0.022)*** 
-1.58 
(0.017)*** 
Wald chi2  (45) – 
2741.52*** 
(45) 2890***  (45) 21798*** 
Pseudo 
R2/overall 
 0.0365 0.0263 0.0484 0.0597 
log 
pseudolikelihood 
 -98159.152 -53451  -202915 
Table 6.15: All model variables, for five estimators, for life satisfaction and MIS incom 
  231 
Table 6.16 
 DvS BUC 
 MIS HHPC HH MIS HHPC HH 
Income 0.064 
(0.0163)*** 
0.0230 
(0.0096)*** 
0.0041 
(0.009) 
0.067 
(0.0167)*** 
0.0213 
(0.010)** 
0.0024 
(0.009) 
Degree 0.149 
(0.144) 
0.210 
(0.126)* 
0.210 
(0.125)* 
0.155 
(0.155) 
0.189 
(0.133) 
0.189 
(0.133) 
W/hood -0.133 
(0.103) 
-0.195 
(0.094)** 
-0.191 
(0.094)** 
-0.155  
(0.107) 
-0.197 
(0.097)** 
-0.195 
(0.097)** 
Divorce 0.041 
(0.087) 
-0.0049 
(0.077) 
-0.0040 
(0.077) 
-0.003 
(0.089) 
-0.023 
(0.079) 
-0.022 
(0.079) 
Marriage 0.440 
(0.0600)*** 
0.428 
(0.053)*** 
0.427 
(0.053)*** 
0.404 
(0.062)*** 
0.398 
(0.055)*** 
0.397 
(0.055)*** 
Separation -0.306 
(0.091)*** 
-0.389 
(0.0829)*** 
-0.389 
(0.083)*** 
-0.348 
(0.093)*** 
-0.396 
(0.085)*** 
-0.396 
(0.085)*** 
Employment 0.580 
(0.045)*** 
0.552 
(0.041)*** 
0.557 
(0.041)*** 
0.650 
(0.048)*** 
0.630 
(0.043)*** 
0.629 
(0.043)*** 
S/Emp 0.537 
(0.062)*** 
0.529 
(0.057)*** 
0.532 
(0.057)*** 
0.614 
(0.065)*** 
0.601 
(0.059)*** 
0.603 
(0.059)*** 
FT student 0.615 
(0.063)*** 
0.643 
(0.057)*** 
0.638 
(0.0566)*** 
0.681 
(0.066)*** 
0.690 
(0.059)*** 
0.686 
(0.059)*** 
Unemployment -0.571 
(0.046)*** 
-0.553 
(0.042)*** 
-0.556 
(0.042)*** 
-0.655 
(0.048)*** 
-0.649 
(0.043)*** 
-0.648 
(0.043)*** 
Retirement 0.308 
(0.061)*** 
0.300 
(0.057)*** 
0.302 
(0.057)*** 
0.710 
(0.063)*** 
0.678 
(0.058)*** 
0.676 
(0.058)*** 
Log pseudo-
likelihood 
- - - -98159 -115785 -115790 
Table 6.16: Life satisfaction coefficients for three income measures, for the DvS and BUC 
estimators. 
 
 
  232 
Table 6.17 
 FF Linear FE 
 MIS HHPC HH MIS HHPC HH 
Income 0.0668 
(0.0148)**
 
0.0271 
(0.009)**
 
0.00746 
(0.0088) 
0.0294 
(0.006)**
 
0.0103 
(0.004)**
 
0.00227 
(0.004) 
Degree 0.096 
(0.129) 
0.123 
(0.116) 
0.128 
(0.115) 
0.0883 
(0.053)* 
0.095 
(0.048)** 
0.096 
(0.049)** 
W/hood -0.143 
(0.084)* 
-0.186 
(0.076)** 
-0.179 
(0.076)** 
-0.105 
(0.034)**
 
-0.119 
(0.032)**
 
-0.117 
(0.032)**
 Divorce 0.026 
(0.074) 
-0.005 
(0.066) 
0.0044 
(0.066) 
-0.019 
(0.03) 
-0.023 
(0.028) 
-0.022 
(0.028) 
Marriage 0.406 
(0.054)*** 
0.388 
(0.048)**
 
0.392 
(0.048)**
 
0.181 
(0.023)**
 
0.182 
(0.020)**
 
0.182 
(0.020)**
 Separation -0.260 
(0.080)*** 
-0.332 
(0.073)**
 
-0.319 
(0.073)**
 
-0.194 
(0.034)**
 
-0.211 
(0.031)**
 
-0.210 
(0.031)**
 Employment 0.540 
(0.043)*** 
0.457 
(0.037)**
 
0.535 
(0.040)**
 
0.333 
(0.019)**
 
0.324 
(0.017)**
 
0.325 
(0.017)**
 S/Emp 0.541 
(0.0580)**
 
0.446 
(0.051)**
 
0.528 
(0.053)**
 
0.313 
(0.024)**
 
0.309 
(0.023)**
 
0.310 
(0.023)**
 FT student 0.566 
(0.060)*** 
0.501 
(0.053)**
 
0.573 
(0.055)**
 
0.350 
(0.026)**
 
0.351 
(0.024)**
 
0.349 
(0.024)**
 Unemploymen
t 
-0.546 
(0.044)*** 
-0.549 
(0.040)**
 
-0.548 
(0.040)**
 
-0.332 
(0.019)**
 
-0.324 
(0.017)**
 
-0.321 
(0.017)**
 Retirement 0.700 
(0.055)*** 
0.647 
(0.051)**
 
0.645 
(0.051)**
 
0.316 
(0.022)**
 
0.332 
(0.021)**
 
0.331 
(0.021)**
 Log-likelihood -53451.6 -61907 -61896.6 - - - 
Table 6.17: Life satisfaction coefficients for the FF and FE estimators. 
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Table 6.18 
 POL 
 MIS HHPC HH 
Income 0.07788 
(0.008)*** 
0.0479 
(0.006)*** 
0.0166 
(0.005)*** 
Degree -0.305 
(0.018)*** 
-0.312 
(0.017)*** 
-0.291 
(0.017)*** 
W/hood 0.103 
(0.031)*** 
0.101 
(0.030)*** 
0.100 
(0.030)*** 
Divorce -0.153 
(0.027)*** 
-0.180 
(0.026)*** 
-0.186 
(0.026)*** 
Marriage 0.536 
(0.017)*** 
0.542 
(0.016)*** 
0.529 
(0.016)*** 
Separation -0.412 
(0.041)*** 
-0.444 
(0.039)*** 
-0.452 
(0.039)*** 
Employment 0.627 
(0.033)*** 
0.627 
(0.031)*** 
0.646 
(0.031)*** 
S/Emp 0.691 
(0.037)*** 
0.694 
(0.035)*** 
0.704 
(0.034)*** 
FT student 0.623 
(0.041)*** 
0.632 
(0.037)*** 
0.626 
(0.037)*** 
Unemployment -0.627 
(0.030)*** 
-0.631 
(0.027)*** 
-0.630 
(0.027)*** 
Retirement 0.904 
(0.035)*** 
0.910 
(0.033)*** 
0.915 
(0.033)*** 
Log-likelihood -202915 -232962 -232993 
Pseudo R2 0.0597 0.0581 0.0580 
Table 6.18: Life satisfaction coefficients for the pooled ordered logit 
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Table 6.19 
 DvS BUC 
 MIS HHPC HH MIS HHPC HH 
Income 0.0115 
(0.012) 
0.007 
(0.007) 
0.015 
(0.007) 
0.2277 
(0.013)* 
0.0046 
(0.0084) 
0.0029 
(0.0080) 
Degree 0.171 
(0.092)* 
0.211 
(0.083)** 
0.207 
(0.084)** 
0.1558 
(0.099)* 
0.150 
(0.90)* 
0.149 
(0.090)* 
W/hood -0.448 
(0.075)*** 
-0.424 
(0.0690)**
 
-0.428 
(0.069)**
 
-0.630 
(0.077)*** 
-0.616 
(0.072)*** 
-0.617 
(0.072)*** 
Divorce -0.048 
(0.061) 
-0.038 
(0.055) 
-0.044 
(0.055) 
-0.060 
(0.066) 
-0.069 
(0.059) 
-0.070 
(0.059) 
Marriage -0.063 
(0.043) 
-0.084 
(0.040) 
-0.081 
(0.039) 
-0.019 
(0.045) 
-0.018 
(0.0412) 
-0.018 
(0.041) 
Separation -0.354 
(0.070)*** 
-0.394 
(0.064)*** 
-0.398 
(0.063)**
 
-0.608 
(0.073)*** 
-0.621 
(0.059)*** 
-0.623 
(0.067)*** 
Employme
nt 
0.494 
(0.030)*** 
0.468 
(0.027)*** 
0.470 
(0.027)**
 
0.778 
(0.0369)**
 
0.752 
(0.034)*** 
0.742 
(0.032)*** 
S/Emp 0.471 
(0.042)*** 
0.452 
(0.039)*** 
0.455 
(0.039)**
 
0.769 
(0.049)*** 
0.742 
(0.046)*** 
0.742 
(0.046)*** 
FT student 0.455 
(0.043)*** 
0.427 
(0.039)*** 
0.427 
(0.043)**
 
0.722 
(0.051)*** 
0.697 
(0.046)*** 
0.696 
(0.046)*** 
Table 6.19: GHQ-36 coefficients for the DvS and BUS estimators. 
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Table 6.20 
 FF Linear FE 
 MIS HHPC HH MIS HHPC HH 
Income 0.0194 
(0.012)* 
0.0036 
(0.004) 
0.0019 
(0.004) 
0.0469 
(0.023)** 
0.0170 
(0.015) 
0.00287 
(0.0144) 
Degree 0.132 
(0.093)* 
0.140 
(0.084)* 
0.139 
(0.084)* 
0.333 
(0.170)** 
0.282 
(0.159)* 
0.283 
(0.159)* 
W/hood -0.431 
(0.071)*** 
-0.411 
(0.065)*** 
-0.427 
(0.065)*** 
-1.20 
(0.120)*** 
-1.191 
(0.110)*** 
-1.189 
(0.110)*** 
Divorce -0.052 
(0.062) 
-0.052 
(0.054) 
-0.060 
(0.054) 
-0.140 
(0.110) 
-0.166 
(0.098)* 
-0.165 
(0.098)* 
Marriage -0.015 
(0.041) 
-0.014 
(0.037) 
-0.014 
(0.037) 
-0.004 
(0.078) 
-0.008 
(0.070) 
-0.008 
(0.070) 
Separation -0.513 
(0.073)*** 
-0.498 
(0.059)*** 
-0.500 
(0.059)*** 
-1.535 
(0.122)*** 
-1.586 
(0.111)*** 
-1.586 
(0.111)*** 
Employment 0.542 
(0.034)*** 
0.545 
(0.030)*** 
0.546 
(0.030)*** 
1.814 
(0.065)*** 
1.759 
(0.060)*** 
1.762 
(0.060)*** 
S/Emp 0.563 
(0.047)*** 
0.532 
(0.041)*** 
0.532 
(0.041)*** 
1.780 
(0.086)*** 
1.728 
(0.079)*** 
1.729 
(0.079)*** 
FT student 0.588 
(0.050)*** 
0.541 
(0.041)*** 
0.521 
(0.041)*** 
1.71 
(0.094)*** 
1.650 
(0.083)*** 
1.647 
(0.083)*** 
Table 6.20: GHQ-36 coefficients for the FF and FE estimators. 
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Table 6.21 
 POL 
 MIS HHPC HH 
Income 0.0531 
(0.006)*** 
0.0335 
(0.0048)*** 
0.0152 
(0.0046)*** 
Degree -0.064 
(0.016)*** 
-0.056 
(0.015)*** 
-0.042 
(0.014)*** 
W/hood -0.260 
(0.021)*** 
-0.272 
(0.020)*** 
-0.273 
(0.020)*** 
Divorce -0.171 
(0.023)*** 
-0.185 
(0.022)*** 
-0.188 
(0.022)*** 
Marriage -0.002 
(0.014) 
-0.007 
(0.014) 
-0.017    
(0.014) 
Separation -0.529 
(0.039)*** 
-0.577 
(0.037)*** 
-0.582 
(0.037)*** 
Employment 0.446 
(0.026)*** 
0.451 
(0.024)*** 
0.463 
(0.024)*** 
S/Emp 0.528 
(0.030)*** 
0.526 
(0.028)*** 
0.533 
(0.027)*** 
FT student 0.290 
(0.035)*** 
0.270 
(0.031)*** 
0.267 
(0.031)*** 
Log-
likelihood 
-542906 -621372 -621392 
Pseudo R2 0.0268 0.0264 0.0264 
Table 6.21: GHQ-36 coefficients for the pooled ordered logit estimator. 
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Table 6.22 
 DvS BUC 
 MIS HHPC HH MIS HHPC HH 
Income 0.0299 
(0.018)* 
0.007 
(0.012) 
0.0036 
(0.0115) 
0.0521 
(0.021)** 
0.0037 
(0.0142) 
0.00456 
(0.013) 
Degree 0.069 
(0.133) 
-0.026 
(0.123) 
-0.039 
(0.123) 
0.111 
(0.155) 
-0.029 
(0.142) 
-0.028 
(0.142) 
W/hood -0.557 
(0.099)*** 
-0.446 
(0.094)*** 
-0.455 
(0.093)*** 
-0.575 
(0.115)*** 
-0.517 
(0.107)*** 
-0.515 
(0.107)*** 
Divorce -0.284 
(0.083)*** 
-0.179 
(0.078)** 
-0.201 
(0.078)*** 
-0.160 
(0.099)* 
-0.108 
(0.089) 
-0.106 
(0.089) 
Marriage -0.104 
(0.060)** 
-0.041 
(0.056) 
-0.043 
(0.056) 
-0.0329 
(0.069) 
0.0057 
(0.064) 
0.0049 
(0.064) 
Separation -0.510 
(0.090)*** 
-0.474 
(0.086)*** 
-0.484 
(0.085)*** 
-0.590 
(0.104)*** 
-0.508 
(0.096)*** 
-0.506 
(0.096)*** 
Employment 0.527 
(0.046)*** 
0.513 
(0.037)*** 
0.457 
(0.041)*** 
0.655 
(0.053)*** 
0.639 
(0.049)*** 
0.639 
(0.049)*** 
Self empl. 0.495 
(0.065)*** 
0.384 
(0.065)*** 
0.364 
(0.065)*** 
0.625 
(0.077)*** 
0.622 
(0.071)*** 
0.622 
(0.071)*** 
FT Student 0.234 
(0.064)*** 
0.157 
(0.065)*** 
0.154 
(0.065)*** 
0.430 
(0.074)*** 
0.437 
(0.067)*** 
0.437 
(0.067)*** 
Log pseudo-
likelihood 
- - - -170492 -198731 -198731 
Table 6.22: GHQ-12 coefficients for the DvS and BUC estimators. 
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Table 6.23 
 FF Linear FE 
 MIS HHPC HH MIS HHPC HH 
Income 0.032 
(0.018)* 
0.00669 
(0.013) 
0.0033 
(0.012) 
0.053 
(0.009)*** 
0.010 
(0.006)* 
0.0036 
(0.006) 
Degree 0.002 
(0.144) 
-0.135 
(0.130) 
-0.135 
(0.130) 
0.076 
(0.074) 
0.059 
(0.067) 
0.060 
(0.067) 
W/hood -0.391 
(0.098)*** 
-0.339 
(0.089)*** 
-0.339 
(0.089)*** 
-0.126 
(0.050)** 
-0.121 
(0.045)*** 
-0.119 
(0.046)*** 
Divorce -0.179 
(0.094)** 
-0.129 
(0.086) 
-0.128 
(0.081) 
0.026 
(0.046) 
0.035 
(0.041) 
0.036 
(0.042) 
Marriage -0.104 
(0.064) 
-0.0554 
(0.058) 
-0.056 
(0.058) 
-0.148 
(0.033)*** 
-0.143 
(0.030)*** 
-0.143 
(0.030)*** 
Separation -0.410 
(0.094)*** 
-0.353 
(0.086)*** 
-0.352 
(0.086)*** 
-0.417 
(0.05)*** 
-0.389 
(0.047)*** 
-0.388 
(0.046)*** 
Employment 0.426 
(0.047)*** 
0.391 
(0.044)*** 
0.392 
(0.044)*** 
0.456 
(0.027)*** 
0.447 
(0.025)*** 
0.449 
(0.025)*** 
S/Emp 0.399 
(0.067)*** 
0.378 
(0.062)*** 
0.379 
(0.062)*** 
0.443 
(0.036)*** 
0.429 
(0.033)*** 
0.430 
(0.033)*** 
FT student 0.166 
(0.068)*** 
0.161 
(0.063*** 
0.160 
(0.063)** 
0.366 
(0.039)*** 
0.379 
(0.035)*** 
0.377 
(0.035)*** 
Log 
likelihood 
-37200 -42985 -42985 - - - 
Table 6.23: GHQ-12 coefficients for the FF and FE estimators. 
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Table 6.24  
 POL 
 MIS HHPC HH 
Income 0.768 
(0.010)*** 
0.406 
(0.009)*** 
0.3888 
(0.009)*** 
Degree -0.131 
(0.024)*** 
0.071 
(0.022)*** 
0.133 
(0.022)*** 
W/hood -0.389 
(0.033) 
-0.524 
(0.032)*** 
-0.491 
(0.032)*** 
Divorce -0.035 
(0.033) 
-0.170 
(0.032)*** 
-0.141 
(0.032)*** 
Marriage -0.167 
(0.022)*** 
-0.161 
(0.021)*** 
-0.343 
(0.020)*** 
Separation -0.299 
(0.050)*** 
-0.458 
(0.046)*** 
-0.447 
(0.046)*** 
Employment 0.155 
(0.031)*** 
0.260 
(0.029)*** 
0.291 
(0.029)*** 
S/Emp 0.320 
(0.039)*** 
0.339 
(0.036)*** 
0.357 
(0.036)*** 
FT student 0.237 
(0.041)*** 
0.354 
(0.038)*** 
0.288 
(0.038)*** 
Log-
likelihood 
-160531 -184959 -184938 
Pseudo R2 0.0539 0.0427 0.0428 
Table 6.24: GHQ-12 coefficients for the pooled ordered logit estimators. 
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Table 6.25 
  DvS BUC 
  MIS HHPC HH MIS HHPC HH 
Degree £224,857 £269,055 £325,652 £10,346 £291,065 £1,212,448 
W/hood -£29,510 -£540,660 -£673,329 -£41,839 -£1,195,307 -£5,020,677 
Divorce -£26,617 -£48,455 -£69,220 -£3,984 -£133,890 -£569,606 
Marriage -£41,421 -£107,112 -£127,429 -£1,255 -£34,927 -£146,470 
Separation -£232,294 -£502,406 -£626,133 -£40,378 -£1,205,010 -£5,069,501 
Employment £324,588 £596,766 £73,9404 £51,668 £1,459,206 £6,037,833 
S/Emp £309,677 £576,364 £71,5806 £51,070 £1,439,802 £6,037,833 
FT student £399,305 £544,486 £671,756 £47,949 £1,352,483 £5,663,520 
Table 6.25: WTP for GHQ-36 for the DvS and BUC estimators. 
Table 6.26 
  FF FE 
  MIS HHPC HH MIS HHPC HH 
Degree - - - £107,369 £148,066 £2,326,910 
W/hood - - - -£386,916 -£625,345 -£9,776,314 
Divorce - - - -£45,140 -£87,159 -£1,356,679 
Marriage - - - -£1,289 -£4,200 -£65,778 
Separation - - - -£494,931 -£832,743 -£1,3040,567 
Employment - - - £584,889 £923,578 £14,487,691 
S/Emp - - - £573,926 £907,301 £14,216,359 
FT student - - - £551,356 £866,347 £13,542,127 
Table 6.26: WTP for GHQ-36 for the FF and FE estimators. 
 
 
 
 
 
 
 
  241 
Table 6.27 
  POL 
  MIS HHPC HH 
Degree -£18,226 -£14,921 -£65,205 
W/hood -£75,323 -£72,473 -£423,832 
Divorce -48,697 -£49,292 
 
Marriage -£569 -£1,865 -£26,392 
Separation -£150,650 -£153,740 -£903,555 
Employment £127,013 £120,167 £718,807 
S/Emp £150,365 £140,151 £827,482 
FT student £82,587 £71,940 £414,517 
Table 6.27: WTP for GHQ-36 for the pooled ordered logit. 
 
Table 6.28 
  DvS BUC 
  MIS HHPC HH MIS HHPC HH 
Degree £34,896 -£33,153 -£255,645 £32,217 -£69,960 -£144,900 
W/hood -£281,704 -£568,713 -£2,982,525 -£166,893 -£1,247,227 -£2,665,125 
Divorce -£143,633 -£228,250 -£1,317,555 -£46,439 -£260,542 -£548,550 
Marriage -£52,598 -£52,280 -£281,865 -£9,549 £13,750 £25,357 
Separation -£257,933 -£604,417 -£3,172,620 -£171,247 -£1,225,515 -£2,618,550 
Employment £266,531 £654,148 £2,995,635 £190,113 £1,541,544 3,306,825 
S/Emp - - - £181,405 £1,500,532 3,218,850 
FT student - - - £124,807 £1,054,232 2,261,475 
Table 6.28: WTP for GHQ-12 for the DvS and BUC estimators. 
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Table 6.29 
  FF FE 
  MIS HHPC HH MIS HHPC HH 
Degree £945 -£180,121 -£965,372 £21,684 £52,663 £393,300 
W/hood -£184,771 -£452,304 -£2,424,158 -£35,950 -£108,004 -£78,0045 
Divorce -£84,588 -£172,115 -£915,316 £7,418 £31,241 £235,980 
Marriage -£49,146 -£73,916 -£400,450 -£42,227 -£127,641 -£937,365 
Separation -£193,750 -£470,983 -£2,517,120 -£118,978 -£347,221 -£2,543,340 
Employment £201,311 £521,684 £2,803,156 £130,106 £398,992 £2,943,195 
S/Emp £188,552 £504,339 £2,710,194 £126,397 £382,925 £2,818,650 
FT student £78,445 £214,811 £1,144,145 £104,427 £338,295 £2,471,235 
Table 6.29: WTP for GHQ-12 for the FF and FE estimators. 
Table 6.30 
  POL 
  MIS HHPC HH 
Degree -£2,579 £1,560 £8,072 
W/hood -£7,659 -£11,520 -£29,800 
Divorce -£689 -£3,737 -£8,557 
Marriage -£3,288 -£3,539 -£20,818 
Separation -£5,887 -£10,069 -£27,130 
Employment £3,051 £5,716 £17,662 
S/Emp £6,300 £7,452 £21,667 
FT student £4,666 £7,782 £17,480 
Table 6.30: WTP for GHQ-12 for the pooled ordered logit. 
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Table 6.31 
 Income -3 -2 -1 0 1 
BUC 0.061*** - 0.204 
(0.074)*** 
0.332 
(0.066)*** 
0.768 
(0.063)*** 
0.599 
(0.066)*** 
FF 0.057*** - 0.136 
(0.069)** 
0.315 
(0.061)*** 
0.683 
(0.059)*** 
0.505 
(0.062)*** 
DvS 0.0537*** - 0.161 
(0.708)** 
0.332 
(0.063)*** 
0.759 
(0.060)*** 
0.545 
(0.063)*** 
FE 0.025*** - 0.069 
(0.030)** 
0.126 
(0.026)*** 
0.302 
(0.025)*** 
0.237 
(0.026)*** 
POL 0.042*** 0.214 
(0.053)*** 
0.267 
(0.046)*** 
0.392 
(0.040)*** 
0.285 
(0.039)*** 
0.257 
(0.040)*** 
OFE 0.014*** 0.091 
(0.038)** 
0.175 
(0.032)*** 
0.254 
(0.028)*** 
0.359 
(0.027)*** 
0.299 
(0.029)*** 
 
 
 
 2 3 4 5 
BUC 0.475 
(0.067)*** 
0.412 
(0.071)*** 
0.318 
(0.070)*** 
0.257 
(0.072)*** 
FF 0.431 
(0.064)*** 
0.357 
(0.065)*** 
0.387 
(0.068)*** 
0.251 
(0.073)*** 
DvS 0.467 
(0.065)*** 
0.394 
(0.069)*** 
0.350 
(0.066)*** 
0.266 
(0.069)*** 
FE 0.185 
(0.026)*** 
0.163 
(0.027)*** 
0.126 
(0.026)*** 
0.103 
(0.027)*** 
POL 0.210 
(0.041)*** 
0.168 
(0.043)*** 
0.162 
(0.044)*** 
0.119 
(0.050)** 
OFE 0.234 
(0.030)*** 
0.202 
(0.031)*** 
0.176 
(0.032)*** 
0.141 
(0.036)*** 
Table 6.31: Coefficient on marriage for lag and leads for six different estimators. 
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Table 6.32 
 Income -3 -2 -1 0 1 2 
BUC 0.061*** - £50,571 £82,303 £190,388 £148,493 £117,753 
FF 0.057*** - £36,080 £83,568 £181,198 £133,975 £114,343 
DvS 0.0537*** - £45,337 £93,491 £213,735 £153,472 £131,507 
FE 0.025*** - £41,736 £76,214 £182,673 £143,356 £111,902 
POL 0.042*** £77,050 £96,132 £141,138 £102,613 £92,532 £75,610 
OFE 0.014*** £98,293 £189,025 £274,356 £387,771 £322,962 £252,753 
 
 3 4 5 
BUC £102,135 £78,832 £63710 
FF £94,711 £102,670 £66,589 
DvS £110,950 £98,560 £74,905 
FE £98,595 £76,214 £62,302 
POL £60,488 £58,327 £42,845 
OFE £218,188 £190,105 £152,300 
Table 6.32: WTP for marriage for lag and leads, for six different estimators. 
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Table 6.33 
 Income -3 -2 -1 0 1 2 
BUC 0.0696*** 0.280 
(0.137)*** 
0.173 
(0.140)* 
0.162 
(0.135)* 
-0.196 
(0.133)* 
- - 
FF 0.0690*** 0.206 
(0.136)* 
0.210 
(0.125)* 
0.193 
(0.118)* 
-0.272 
(0.113)** 
- - 
DvS 0.057*** 0.275 
(0.130)** 
0.276 
(0.126)** 
0.176 
(0.118)* 
- - - 
FE 0.030*** 0.120 
(0.051)** 
0.096 
(0.051)* 
0.076 
(0.046)* 
- - - 
POL 0.0486*** 0.276 
(0.079)*** 
0.266 
(0.072)*** 
0.232 
(0.070)*** 
- - - 
OFE 0.019*** 0.168 
(0.060)*** 
0.141 
(0.054)*** 
0.148 
(0.050)*** 
- - - 
Table 6.33: Coefficient on ‘obtaining a degree’ for lag and lead periods for six estimators. 
 
Table 6.34 
 -3 -2 -1 0 1 2 
BUC £60,835 £37,587 £35,197 -£42,584 - - 
FF £45,146 £46,023 £42,297 -£59,611 - - 
DvS £72,957 £73,222 £46,692 - - - 
FE £60,488 £48,390 £38,309 - - - 
POL £85,878 £82,766 £72,187 - - - 
OFE £133,710 £112,221 £117,792 - - - 
Table 6.34: WTP for ‘obtaining a degree’ for lag and lead periods for six estimators. 
 
 
 
 
 
  246 
Table 6.35 
 Income -3 -2 -1 0 1 2 
BUC 0.0712*** - - -0.150 
(0.058)*** 
-0.709 
(0.061)*** 
-0.827 
(0.104)*** 
-0.728 
(0.264)*** 
FF 0.0690*** - -0.194 
(0.066)*** 
-0.183 
(0.055)*** 
-0.620 
(0.055)*** 
-0.703 
(0.107)*** 
-0.697 
(0.172)*** 
DvS 0.065*** - - -0.113 
(0.056)** 
-0.652 
(0.058)*** 
-0.771 
(0.100)*** 
-0.770 
(0.182)*** 
FE 0.030*** - - -0.066 
(0.028)** 
-0.353 
(0.030)*** 
-0.430 
(0.056)*** 
-0.397 
(0.096)*** 
POL 0.0535*** -0.216 
(0.062)*** 
-0.197 
(0.052)*** 
-0.232 
(0.044)*** 
-0.648 
(0.044)*** 
-0.608 
(0.093)*** 
-0.319 
(0.180)* 
OFE 0.020*** - - -0.09 
(0.026)*** 
-0.377 
(0.025)*** 
-0.377 
(0.052)*** 
-0.251 
(0.083)*** 
Table 6.35: Coefficient on ‘unemployment’ for lag and leads, for six different estimators. 
 
Table 6.36 
 Income -3 -2 -1 0 1 2 
BUC 0.0712*** - - -£31,858 -£150,582 -£175,644 -£154,618 
FF 0.0690*** - £42,516 -£40,106 -£135,878 -£154,069 -£152,754 
DvS 0.065*** - - -£26,289 -£151,685 -£179,370 -£179,137 
FE 0.030*** - - -£33,268 -£177,935 -£216,748 -£200,114 
POL 0.0535*** -£61,053 -£55,682 -£65,575 -£183,157 -£171,853 -£90,166 
OFE 0.020*** - - -£68,049 -£285,049 -£285,049 -£189,781 
Table 6.36: WTP for unemployment for lag and leads, for six different estimators. 
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Table 6.37 
 Income -3 -2 -1 0 1 2 
BUC 0.068*** -0.257 
(0.120)** 
-0.311 
(0.121)** 
-0.487 
(0.100)*** 
-0.653 
(0.111)*** 
-0.450 
(0.116)*** 
-0.400 
(0.123)*** 
FF 0.069*** -0.234 
(0.121)* 
-0.381 
(0.113)*** 
-0.477 
(0.097)*** 
-0.498 
(0.096)*** 
-0.462 
(0.107)*** 
-0.442 
(0.113)*** 
DvS 0.0555*** -0.307 
(0.112)*** 
-0.222 
(0.116)* 
-0.464 
(0.097)*** 
-0.600 
(0.104)*** 
-0.451 
(0.109)*** 
-0.369 
(0.119)*** 
FE 0.0289*** - -0.143 
(0.060)** 
-0.226 
(0.049)*** 
-0.337 
(0.055)*** 
-0.213 
(0.056)*** 
-0.181 
(0.060)*** 
POL 0.075 
(0.008)*** 
- -0.215 
(0.113)* 
-0.252 
(0.092)*** 
-0.367 
(0.087)*** 
-0.213 
(0.095)*** 
-0.227 
(0.104)*** 
OFE 0.015*** - - -0.122 
(0.046)*** 
-0.265 
(0.043)*** 
-0.175 
(0.049)*** 
-0.150 
(0.050)*** 
Table 6.37: Coefficient on widowhood, for lag and leads, for six different estimators. 
Table 6.38 
 -3 -2 -1 0 1 2 
BUC -£57,152 -£69,160 -£108,300 -£145,215 -£100,072 -£88,952 
FF -£51,283 -£83,499 -£104,539 -£109,141 -£101,251 -£96,868 
DvS -£82,900 -£59,947 -£125,268 -£162,021 -£121,786 -£99,643 
FE -  -£74,825 -£118,255 -£176,336 -£111,452 -£94,708 
POL - -£43,349 -£50,809 -£73,996 -£42,946 -£45,769 
OFE - - -£122,992 -£267,155 -£176,423 -£151,220 
Table 6.38: WTP for widowhood, for lags and leads, for six different estimators. 
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Table 6.39 
 Income -3 -2 -1 0 1 2 
BUC 0.067*** -0.355 
(0.115)*** 
-0.518 
(0.108)*** 
-0.781 
(0.111)*** 
-0.420 
(0.132)*** 
- - 
FF 0.065*** -0.298 
(0.117)** 
-0.493 
(0.109)*** 
-0.853 
(0.093)*** 
-0.579 
(0.099)*** 
-0.247 
(0.131)* 
-0.292 
(0.170)* 
DvS 0.056*** -0.342 
(0.113)*** 
-0.502 
(0.106)*** 
-0.761 
(0.110)*** 
-0.412 
(0.130)*** 
-0.252 
(0.141)* 
 
FE 0.0283*** -0.161 
(0.054)*** 
-0.241 
(0.051)*** 
-0.450 
(0.047)*** 
-0.407 
(0.054)*** 
-0.203 
(0.064)*** 
- 
POL 0.076*** -0.348 
(0.090)*** 
-0.527 
(0.075)*** 
-0.781 
(0.075)*** 
-0.536 
(0.068)*** 
-0.310 
(0.068)*** 
-0.252 
(0.120)** 
OFE 0.017*** -0.190 
(0.057)*** 
-0.318 
(0.052)*** 
-0.400 
(0.043)*** 
-0.362 
(0.042)*** 
-0.137 
(0.061)** 
-0.143 
(0.082)* 
Table 6.39: Coefficient for separation for lags and leads, for six different estimators. 
 
Table 6.40 
 -3 -2 -1 0 1 2 
BUC -£80,124 -£116,913 -£176,272 -£94,794 - - 
FF -£69,328 -£114,694 -£198,447 -£134,702 -£57,463 -£67,932 
DvS -£92,352 -£135,557 -£205,497 -£111,254 -£68,049 - 
FE -£86,029 -£128,777 -£240,455 -£217,478 -£108,472 - 
POL -£69,242 -£104,859 -£155,398 -£106,649 -£61,681 -£50,141 
OFE -£169,010 -£282,870 -£355,811 -£322,009 -£121,865 -£127,202 
Table 6.40: WTP for separation, for lags and leads, for six different estimators. 
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Table 6.41 
 Income -3 -2 -1 0 1 2 
BUC 0.0692*** - - - 0.356 
(0.059)*** 
0.280 
(0.059)*** 
0.219 
(0.057)*** 
FF 0.0678*** - - - 0.328 
(0.052)*** 
0.274 
(0.052)*** 
0.258 
(0.053)*** 
DvS 0.0575*** - - - 0.349 
(0.056)*** 
0.269 
(0.055)*** 
0.202 
(0.054)*** 
FE 0.0287*** - - - 0.151 
(0.025)*** 
0.123 
(0.024)*** 
0.089 
(0.024)*** 
POL 0.086*** - - 0.103 
(0.043)** 
0.106 
(0.043)** 
0.121 
(0.044)*** 
- 
OFE 0.019*** - - - 0.118 
(0.024)*** 
0.101 
(0.024)*** 
0.061 
(0.025)** 
 
 3 4 5 
BUC 0.256 
(0.061)*** 
- - 
FF 0.210 
(0.055)*** 
0.144 
(0.056)*** 
0.121 
(0.059)** 
DvS 0.239 
(0.058)*** 
- - 
FE 0.101 
(0.025)*** 
- - 
POL - - - 
OFE 0.082 
(0.026)*** 
- - 
Table 6.41: Coefficient on retirement, for lags and leads, for six different estimators. 
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Table 6.42 
 -3 -2 -1 0 1 2 
BUC - - - £77,795 £61,187 £47,857 
FF - - - £73,156 £61,112 £57,543 
DvS - - - £91,783 £70,744 £53,124 
FE - - - £79,561 £64,808 £46,894 
POL - - £18,111 £18,638 £21,276 - 
OFE - - - £93,915 £80,385 £48,549 
 
 3 4 5 
BUC £55,942 - - 
FF £46,838 £32,117 £26987 
DvS £62,854 - - 
FE £53,216 - - 
POL - - - 
OFE £65,263 - - 
Table 6.42: WTP for retirement, for lags and leads, for six different estimators. 
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Table 6.43 
 Income -3 -2 -1 0 1 2 
BUC 0.0685*** -0.366 
(0.115)*** 
-0.645 
(0.114)*** 
-0.323 
(0.100)*** 
-0.257 
(0.093)*** 
-0.231 
(0.106)** 
- 
FF 0.0662*** -0.460 
(0.112)*** 
-0.619 
(0.108)*** 
-0.360 
(0.090)*** 
-0.316 
(0.086)*** 
-0.242 
(0.103)** 
-0.191 
(0.113)* 
DvS 0.0577*** -0.409 
(0.109)*** 
-0.590 
(0.110)*** 
-0.309 
(0.097)*** 
-0.257 
(0.089)*** 
-0.226 
(0.102)** 
- 
FE 0.0289*** -0.166 
(0.047)*** 
-0.309 
(0.044)*** 
-0.162 
(0.038)*** 
-0.137 
(0.036)*** 
-0.120 
(0.043)*** 
- 
POL 0.079*** -0.227 
(0.089)*** 
-0.497 
(0.082)*** 
-0.178 
(0.066)*** 
-0.101 
(0.060)* 
-0.194 
(0.074)*** 
- 
OFE 0.0184** -0.132 
(0.054)** 
-0.270 
(0.051)*** 
-0.157 
(0.042)*** 
-0.065 
(0.038)* 
-0.092 
(0.047)** 
- 
Table 6.43: Coefficient on divorce, for lags and leads, for six different estimators. 
 
Table 6.44 
 -3 -2 -1 0 1 2 
BUC -£80,797 -
 
-£71,305 -£56,735 -£50,995 - 
FF -
 
-
 
-£82,234 -£72,183 -£55,279 -£43,629 
DvS -
 
-
 
-£80,982 -£67,354 -£59,230 - 
FE -£86,859 -
 
-£84,766 -£71,685 -£62,790 - 
POL -£43,451 -£95,134 -£34,072 -£19,333 -£37,135 - 
OFE -
 
-
 
-
 
-£53,420 -£75,610 - 
Table 6.44: WTP for divorce, for lags and leads, for six different estimators. 
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Table 6.45 
 Income -3 -2 -1 0 1 2 
BUC 0.0845*** - - - 0.118 
(0.040)*** 
- - 
FF 0.079*** - - - 0.111 
(0.036)*** 
- - 
DvS 0.072*** - - - 0.112 
(0.035)*** 
- - 
FE 0.036*** - - - 0.051 
(0.015)*** 
- - 
POL 0.097*** - - - 0.071 
(0.025)*** 
- - 
OFE 0.019*** - - - 0.036 
(0.017)*** 
- - 
Table 6.45: Coefficient on employment, for lags and leads, for six different estimators. 
 
Table 6.46 
 -3 -2 -1 0 1 2 
BUC - - - £21,117 - - 
FF - - - £21,247 - - 
DvS - - - £23,523 - - 
FE - - - £21,422 - - 
POL - - - £11,068 - - 
OFE - - - £28,652 - - 
Table 6.46: WTP for employment, for lags and leads, for six different estimators. 
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Table 6.47 
 Income 0 1 2 
BUC 0.078*** -0.867 
(0.163)*** 
-1.519 
(0.443)*** 
-2.69 
(0.631)*** 
FF 0.071*** -0.680 
(0.163)*** 
-1.44 
(0.445)*** 
-2.15 
(0.914)*** 
DvS 0.070*** -0.691 
(0.159)*** 
-1.491 
(0.441)*** 
-2.14 
(0.621)*** 
FE 0.030*** -0.377 
(0.066)*** 
-0.804 
(0.173)*** 
-1.12 
(0.272)*** 
Table 6.47: The effect of unemployment on those just out of university, for four estimators. 
 
Table 6.48 
 0 1 2 
BUC -£168,068 -£294,458 -£521,456 
FF -£144,830 -£306,699 -£457,919 
DvS -£149,275 -£322,098 -£462,301 
FE -£190,033 -£405,269 -£564,544 
Table 6.48: WTP lag effects values for unemployment, for those just out of university. 
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Table 6.49 
 Income Degree Resid -3 -2 -1 0 
BUC 0.337 
(0.138)** 
0.095 
(0.155) 
-0.282 
(0.139)** 
- 0.173 
(0.074)** 
0.319 
(0.066)*** 
0.715 
(0.066)*** 
FF 0.258 
(0.126)** 
0.031 
(0.130) 
-0.207 
(1.260)* 
- 0.113 
(0.069)* 
0.303 
(0.061)*** 
0.638 
(0.062)*** 
DvS 0.369 
(0.135)*** 
0.077 
(0.145) 
-0.139 
(0.135)** 
- 0.138 
(0.071)* 
0.307 
(0.064)*** 
0.709 
(0.064)*** 
FE 0.141 
(0.052)*** 
0.058 
(0.054) 
-0.119 
(0.053)** 
- 0.057 
(0.029)** 
0.119 
(0.025)*** 
0.279 
(0.025)*** 
POL 0.099 
(0.010)*** 
-0.343 
(0.019)*** 
-0.063 
(0.016)*** 
0.232 
(0.058)*** 
0.277 
(0.050)*** 
0.402 
(0.042)*** 
0.268 
(0.041)*** 
OFE 0.090 
(0.027)*** 
0.023 
(0.032) 
-0.109 
(0.036)*** 
- 0.243 
(0.031)*** 
0.411 
(0.029)*** 
0.910 
(0.029)*** 
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 1 2 3 4 5 Log-
likelihood 
BUC 0.558 
(0.068)*** 
0.440 
(0.069)*** 
0.393 
(0.071)*** 
0.283 
(0.070)*** 
0.230 
(0.072)*** 
 
FF 0.478 
(0.064)*** 
0.407 
(0.065)*** 
0.335 
(0.065)*** 
0.357 
(0.068)*** 
0.225 
(0.073)*** 
 
DvS 0.500 
(0.066)*** 
0.432 
(0.067)*** 
0.379 
(0.069)** 
0.332 
(0.066)*** 
0.248 
(0.069)*** 
 
FE 0.220 
(0.026)*** 
0.171 
(0.027)*** 
0.154 
(0.027)*** 
0.112 
(0.028)*** 
0.092 
(0.030)*** 
 
POL 0.244 
(0.044)*** 
0.195 
(0.046)*** 
0.157 
(0.047)*** 
0.133 
(0.050)*** 
0.096 
(0.055)*  
-204192 
OFE 0.556 
(0.031)*** 
0.421 
(0.033)*** 
0.398 
(0.035)*** 
0.357 
(0.036)*** 
0.370 
(0.038)*** 
 
Table 6.49: Coefficient on marriage when controlling for endogeneity, for six different 
estimators. 
 
Table 6.50 
 Income Degree Resid -3 -2 -1 
BUC 0.365 
(0.137)*** 
0.124 
(0.156) 
-0.304 
(0.138)** 
-0.285 
(0.121)** 
-0.308 
(0.122)** 
-0.483 
(0.100)*** 
FF 0.319 
(0.125)** 
0.066 
(0.130) 
-0.254 
(0.125)** 
-0.243 
(0.121)** 
-0.386 
(0.113)*** 
-0.480 
(0.097)*** 
DvS 0.393 
(0.134)*** 
0.078 
(0.146) 
-0.336 
(0.135)** 
-0.309 
(0.112)*** 
-0.232 
(0.116)** 
-0.474 
(0.097)*** 
FE 0.152 
(0.052)*** 
0.076 
(0.054) 
-0.126 
(0.052)** 
-0.135 
(0.050)*** 
-0.141 
(0.047)*** 
-0.223 
(0.040)*** 
POL 0.097 
(0.010)*** 
-0.335 
(0.019)*** 
-0.055 
(0.016)*** 
- -0.217 
(0.092)** 
-0.243 
(0.076)*** 
OFE 0.091 
(0.026)*** 
0.025 
(0.032) 
-0.101 
(0.036)*** 
-0.123 
(0.025)*** 
-0.147 
(0.024)*** 
-0.165 
(0.024)*** 
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 0 1 2 Log-likelihood 
BUC -0.621 
(0.112)*** 
-0.454 
(0.116)*** 
-0.393 
(0.124)*** 
-98950.69 
FF -0.465 
(0.098)*** 
-0.458 
(0.106)*** 
-0.428 
(0.113)*** 
-53411.98 
DvS -0.545 
(0.105)*** 
-0.437 
(0.110)*** 
-0.345 
(0.119)*** 
 
FE -0.325 
(0.040)*** 
-0.215 
(0.044)*** 
-0.179 
(0.046)*** 
- 
POL -0.369 
(0.071)*** 
-0.214 
(0.080)*** 
-0.224 
(0.087)*** 
-204286 
OFE -0.300 
(0.023)*** 
-0.265 
(0.032)*** 
0.153 
(0.041)*** 
 
Table 6.50: Coefficient on widowhood when controlling for endogeneity, for six different 
estimators. 
 
Table 6.51 
 Income Degree Resid -3 -2 -1 0 
BUC 0.363 
(0.138)*** 
0.106 
(0.155) 
-0.301 
(0.138)*
 
-0.365 
(0.115)**
 
-0.619 
(0.113)
 
-0.318 
(0.100)
 
-0.236 
(0.094)*
 FF 0.329 
(0.125)*** 
0.048 
(0.130) 
-0.266 
(0.126)*
 
-0.454 
(0.112)**
 
-0.607 
(0.107)
 
-0.358 
(0.090)
 
-0.278 
(0.087)*
 DvS 0.404 
(0.134)*** 
0.069 
(0.145) 
-0.345 
(0.135)*
 
-0.387 
(0.109)**
 
-0.582 
(0.110)
 
-0.308 
(0.097)
 
-0.225 
(0.09)** 
FE 0.152 
(0.052)*** 
0.069 
(0.054) 
-0.127 
(0.052)*
 
-0.166 
(0.047)**
 
-0.296 
(0.044)
 
-0.159 
(0.037)
 
-0.128 
(0.037)*
 POL 0.106 
(0.010)*** 
-0.334 
(0.019)
 
-0.066 
(0.016)*
 
-0.234 
(0.089)**
 
-0.478 
(0.082)
 
-0.174 
(0.065)
 
- 
OFE 0.091 
(0.026)*** 
0.023 
(0.032) 
-0.119 
(0.036)*
 
-0.131 
(0.032)**
 
-0.254 
(0.030)
 
-0.117 
(0.030)
 
-0.100 
(0.029)*
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1 2 3 4 5 Log-likelihood 
BUC -0.231 
(0.106)*** 
- - - - -98970.50 
FF -0.232 
(0.103)** 
- - - - -53410.62 
DvS -0.202 
(0.103)** 
- - - - - 
FE -0.122 
(0.043)*** 
- - - - - 
POL -0.202 
(0.074)*** 
    -204291.32 
OFE 0.103 
(0.031)*** 
     
Table 6.51: Coefficient on divorce when controlling for endogeneity, for six different 
estimators. 
 
Table 6.52 
 Income Degree Resid -3 -2 -1 Log-likelihood 
BUC 0.366 
(0.138)*** 
- -0.303 
(0.139)** 
0.348 
(0.137)** 
0.259 
(0.142)* 
0.254 
(0.133)* 
-99019.78 
FF 0.324 
(0.126)*** 
- -0.260 
(0.126)** 
0.267 
(0.136)** 
0.281 
(0.128)** 
0.275 
(0.123)** 
-53437.81 
DvS 0.387 
(0.135)** 
- -0.328 
(0.135)*** 
0.322 
(0.132)** 
0.353 
(0.130)*** 
0.274 
(0.123)*** 
- 
FE 0.154 
(0.052)*** 
- -0.128 
(0.053)** 
0.137 
(0.056)** 
0.099 
(0.053)* 
0.106 
(0.051)* 
- 
POL 0.050 
(0.010)*** 
- -0.007 
(0.016) 
0.279 
(0.092)*** 
0.260 
(0.083)*** 
0.230 
(0.077)*** 
-204450.37 
OFE 0.095 
(0.026)*** 
- -0.099 
(0.036)*** 
0.212 
(0.061)*** 
0.142 
(0.055)*** 
0.130 
(0.051)*** 
 
Table 6.52: Coefficient on obtaining a degree when controlling for endogeneity, for six 
different estimators. 
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Table 6.53 
 Income Degree Resid -3 -2 -1 0 
BUC 0.360 
(0.137)**
 
0.118 
(0.156) 
0.299 
(0.138)*
 
-0.340 
(0.114)**
 
-0.510 
(0.107)**
 
-0.961 
(0.096)*** 
-0.752 
(0.115)*
 FF 0.298 
(0.125)** 
0.067 
(0.130) 
0.236 
(0.125)* 
-0.283 
(0.116)** 
-0.464 
(0.108)**
 
-0.870 
(0.093)*** 
-0.547 
(0.102)*
 DvS 0.399 
(0.134)**
 
0.076 
(0.145) 
-0.340 
(0.134)*
 
-0.393 
(0.104)**
 
-0.512 
(0.100)**
 
-0.999 
(0.096)*** 
-0.754 
(0.112)*
 FE 0.150 
(0.052)**
 
0.075 
(0.054) 
-0.125 
(0.052)*
 
-0.155 
(0.049)**
 
-0.237 
(0.046)**
 
-0.452 
(0.039)*** 
-0.396 
(0.042)*
 POL 0.101 
(0.010)**
 
-0.334 
(0.019)
 
-0.061 
(0.016)*
 
-0.343 
(0.091)**
 
-0.516 
(0.082)**
 
-0.779 
(0.070)*** 
-0.537 
(0.066)*
 OFE 0.098 
(0.026)**
 
0.026 
(0.032) 
-0.111 
(0.036)*
 
0.153 
(0.045)**
 
0.264 
(0.039)**
 
-0.899 
(0.035)*** 
-0.683 
(0.034)*
  
 
 1 2 3 4 5 Log-likelihood 
BUC -0.387 
(0.133)*** 
- - - - -98876.86 
FF -0.227 
(0.132)* 
-0.283 
(0.169)* 
- - - -53380.52 
DvS -0.223 
(0.097)** 
- - - - - 
FE -0.188 
(0.056)*** 
- - - - - 
POL -0.289 
(0.096)*** 
-0.243 
(0.127)* 
- - - -204222.12 
OFE -0.432 
(0.036)*** 
-0.348 
(0.086)* 
    
Table 6.53: Coefficient on separation when controlling for endogeneity, for six different 
estimators. 
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Table 6.54 
 Income Degree Resid -3 -2 -1 0 
BUC 0.364 
(0.137)*
 
0.120 
(0.156) 
-0.301 
(0.138)
 
- -0.256 
(0.068)*
 
-0.378 
(0.058)*
 
-0.628 
(0.108)*
 FF 0.324 
(0.125)*
 
0.067(0.
0130) 
-0.260 
(0.125)
 
- -0.434 
(0.066)*
 
-0.444 
(0.056)*
 
-0.578 
(0.097)*
 DvS 0.404 
(0.134)*
 
0.078 
(0.145) 
-0.345 
(0.134)
 
- -0.246 
(0.067)*
 
-0.276 
(0.056)*
 
-0.734 
(0.101)*
 FE 0.152 
(0.052)*
 
0.075 
(0.054) 
-0.125 
(0.052)
 
- -0.098 
(0.028)*
 
-0.170 
(0.024)*
 
-0.304 
(0.042)*
 POL 0.099 
(0.010)*
 
-0.337 
(0.019)
 
-0.057 
(0.016)
 
-0.121 
(0.061)
 
-0.111 
(0.050)*
 
-0.132 
(0.041)*
 
-0.216 
(0.040)*
 OFE 0.090 
(0.027)*
 
0.027 
(0.032) 
-0.109 
(0.036)
 
 0.347 
(0.046)*
 
0.376 
(0.043)*
 
0.444 
(0.042)*
  
 1 2 Log-likelihood 
BUC -0.756 
(0.133)*** 
-0.700 
(0.210)* 
-98994.85 
FF 0.584 
(0.132)*** 
-0.698 
(0.187)*** 
-53417.67 
DvS -0.866 
(0.126)*** 
-0.852 
(0.202)*** 
 
FE -0.410 
(0.057)*** 
-0.380 
(0.080)** 
 
POL -0.227 
(0.045)*** 
-0.266 
(0.070)*** 
-204263.48 
OFE -0.232 
(0.049)*** 
0.237 
(0.069)*** 
 
Table 6.54:  Coefficient on unemployed when controlling for endogeneity, for six different 
estimators. 
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Table 6.55 
 Income Degree Resid -3 -2 -1 0 1 
BUC 0.324 
(0.137)** 
0.125 
(0.157) 
-0.261 
(0.138)* 
- - - 0.341 
(0.060)*** 
0.285 
(0.059)*** 
FF 0.273 
(0.124)** 
0.069 
(0.129) 
-0.210 
(0.125)* 
- - - 0.308 
(0.052)*** 
0.273 
(0.052)*** 
DvS 0.356 
(0.134)*** 
0.069 
(0.146) 
-0.297 
(0.135)** 
- - - 0.338 
(0.057)*** 
0.285 
(0.055)*** 
FE 0.133 
(0.052)*** 
0.076 
(0.054) 
-0.107 
(0.052)** 
- - - 0.145 
(0.021)*** 
0.125 
(0.021)*** 
POL 0.116 
(0.010)*** 
-0.319 
(0.019)*** 
-0.076 
(0.016)*** 
- 0.073 
(0.041)* 
0.105 
(0.038)*** 
0.102 
(0.038)*** 
0.119 
(0.039)*** 
OFE 0.091 
(0.026)*** 
0.023 
(0.032) 
-0.121 
(0.036)*** 
 - - 0.135 
(0.028)*** 
0.126 
(0.030)*** 
 
 
Table 6.55: Coefficient on retirement when controlling for endogeneity, for six different 
estimators. 
 2 3 4 5 Log-likelihood 
BUC 0.221 
(0.057)*** 
0.255 
(0.061)*** 
- - -99105.47 
FF 0.262 
(0.053)*** 
0.211 
(0.055)*** 
0.140 
(0.056)** 
0.138 
(0.058)** 
-53476.74 
DvS 0.215 
(0.054)*** 
0.243 
(0.058)*** 
- -  
FE 0.090 
(0.021)*** 
0.101 
(0.022)*** 
- -  
POL - - - - -204611.62 
OFE 0.101 
(0.034)*** 
0.097 
(0.036)*** 
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Chapter 7: Conclusion 
 
7.1 Introduction 
This chapter restates the main objectives of this thesis in Section 7.2 before summarising how 
these objectives were met in Section 7.3. The key contributions of this study as well as the 
principal results are outlined in Section 7.4. The final two sections, 7.5 and 7.6, outline 
limitations of this thesis and possible directions for future work, respectively. 
 
7.2 Research Objectives 
The aim of this thesis was to critically assess the robustness of the analysis of WTP 
associated with SWB. More specifically, this was achieved by meeting the objectives set out 
in Section 1.3, which are restated here for clarity:  
− To investigate how income is measured in a SWB model, and to introduce a more 
empirically justified equivalence scale, into the SWB literature 
− To assess the robustness of anticipation and adaptation effects to changes in inputs 
and estimators, and their subsequent effect on WTP including through analysis of 
rank orders 
− To expand the literature on ordered estimators in the SWB literature, by considering 
WTP in a range of ordered models that include anticipation and adaptation effects, 
MIS income, the robustness to a change in the dependent variable, and controlling for 
the endogeneity of income 
− To contribute to dynamic effects of SWB within the education literature by 
investigating the effect of a degree on SWB in the context of the first three objectives. 
 
These objectives originate in part from the literature review in Chapter 2, which highlighted 
the key gaps in the literature, including the measurement of income, the need to account for 
endogeneity and concern over cardinal versus ordinal estimators.  
 
7.3 Meeting the Objectives 
This thesis collates all of the major weaknesses in the SWB literature. This was achieved in 
three ways. Firstly, the literature review examined the general criticisms of happiness studies 
in Section 2.7. This brought to attention issues such as the Easterlin hypothesis, ordinal 
versus cardinal estimators, measurement issues and the use of panel data. Secondly, Section 
2.2 explored the differences in interpretation of life satisfaction, SWB and happiness. Section 
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3.4 discussed criticisms related to the data, such as how happiness questions are interpreted 
and respondent bias. Finally, Section 4.2 analysed weaknesses that are specific to income. 
For instance, income endogeneity and the lack of consensus in how the income variable used 
in a model for SWB should be calculated. These areas of criticism set the direction for this 
thesis.  
 
The first objective of this study was to introduce a more empirically motivated income 
variable. Section 4.3 discussed how incomes in the SWB literature are either individual or 
household income and absolute or relative income, and that there is no consensus as to the 
more appropriate method of measuring income in relation to a SWB model. Section 4.4 then 
introduced the ways in which income can be used in a more appropriate way, in terms of 
WTP and equivalence scales. This is an important section in the thesis that introduces two of 
the key methods in terms of thesis contributions. The MIS equivalence scale income is then 
introduced and Sections 4.6 to 4.8 discuss in specific detail the theoretical advantages of the 
MIS equivalence scale over not only the most common approaches of measuring income in 
the literature, but over alternative equivalence scales. These advantages include, but are not 
limited to: taking account of the household size and composition, economies of scale, looking 
at a representative sample of the United Kingdom, taking into account updated costs of living, 
being more up-to-date in relation to alternative equivalence scales, taking into account 
disposable income, removing housing costs, and the differing costs of pensioners. This 
chapter showed that the MIS scale is more statistically significant when included in a model 
of SWB. This finding was robust throughout this thesis, irrespective of the control variables 
used, the dependent variable, the inclusion or exclusion of anticipation and adaptation effects, 
or the estimator chosen.  
 
Chapter 5 introduced dynamic effects into SWB models in the form of anticipation and 
adaption effects. It also showed the significance of interaction terms in a SWB model – an 
area often ignored in the literature. Significant effects are intuitive in sign. Furthermore, by 
including and excluding different variable categories and introducing them systematically, it 
is shown that variable coefficients do not significantly alter – a common symptom of 
multicollinearity. Correlations between variables often assumed to be correlated for instance 
education and income, are shown to be low in all cases. 
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The aim of Chapter 6 was to combine all previous ideas and analysis in order to investigate 
WTP and ordered models. More specifically, the aim was to critically investigate the inputs 
and their robustness to the WTP function in a model of SWB. Namely, these are the 
dependent variable, the income measure (including the MIS equivalence scale measure of 
income), the control variables, including anticipation and adaptation effects, the estimator 
used, and endogeneity.  
  
7.4 Contributions of this Thesis 
Chapter 4 introduced the use of the MIS equivalence scale and found that that it better models 
the relationship between income and SWB and contradicts the general finding in the literature 
that income is statistically significant but not as highly correlated with SWB as intuitively 
expected (see Section 2.5.1). 
 
Chapter 5 showed that anticipation and adaptation effects are significant in plotting the 
dynamics of the effects of various life events on both life satisfaction and the GHQ-12. This 
supports previous work by Clark (2008) and Clark and Georgellis (2013), as does this study 
in also finding, like Clark and Georgellis (2013), that all non-market events except for 
unemployment show adaptation with respect to SWB. It is of concern however that 
anticipation and adaptation coefficients do not always match in terms of rank orders and 
coefficient magnitudes, when comparing results in this thesis with Clark and Georgellis 
(2013), despite using almost identical control variables. Chapter 5 also found, when 
comparing a linear and ordered FE model, coefficient signs, significance levels and rank 
orders do not always match – this shows that even on a simplistic level, the estimator of 
choice may play an important role in the robustness of WTP results, and suggests that the 
estimator in the WTP framework may require considerable attention. 
 
Initial comparisons between linear and ordered estimators in Section 6.6 show that ordered 
model explanatory variable coefficients and significance at the five per cent level match at 
least 92 per cent of the time (Table 6.2) when compared with the linear FE estimator. 
Interestingly, this lowest match of 92 per cent is with the approach from Ferrer-i-Carbonell 
and Frijters (2004), who write that results are empirically similar between linear and ordinal 
estimators. Although this appears like a high match rate, rank orders between estimators are 
not always preserved. For instance, retirement is more important (in terms of coefficient 
magnitude) in the BUC model compared with the DvS model, relative to other variables in 
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the respective model. Furthermore, where coefficient signs and significance levels did not 
match, for example divorce, widowhood and having a university degree, it suggests that the 
analysis from Section 5.5 on lag and lead effects could also be applied here, where these 
variables showed considerable lead effects – these effects are shown to be highly significant 
and help to redefine WTP. Finally, it was shown that altering the income variable did not 
seem to impact upon the rank orders of explanatory variable coefficients. The GHQ-12 and 
GHQ-36 measures of SWB are also analysed in a similar way. Results are quantitatively 
similar to life satisfaction, in that altering the income variable did not seem to alter rank 
orders for explanatory variables, but rank orders switched when changing the estimators. 
When converting regression results for each estimator into WTP values, the WTP values for 
the linear FE estimator are higher than all ordered model calculations, for all explanatory 
variables but marriage. Given that these models take into account the ordered nature of the 
dependent variable and are generally consistent (due to adapting a consistent binary model 
(Chamberlain (1980)), linear fixed effects WTP calculations in the literature are potentially 
overestimating WTP values by consistently producing larger estimates than the respective 
ordered estimators. This suggests that the estimator matters. Indeed, it is the case that WTP 
figures of the ordered estimators are around 69 per cent of fixed effects WTP figures, which 
would imply that the assumption that a linear and ordered estimator produce similar results 
appears weak.  
 
Furthermore, the income variable has a significant role in the WTP calculations, despite rank 
orders being unaltered when substituting for the income variable. Although this does not 
seem too surprising, it has never really been explored in detail. It is shown here that when 
using MIS equivalence scale income, WTP calculations are lower than when either HHPC or 
HH figures are used. This holds for almost all estimators and in fact also holds when 
anticipation and adaptation effects and endogeneity are included. It would appear, then, that 
altering the income variable produces robust results in that WTP valuations are consistently 
higher for the HH income measure than compared with the HHPC measure, which is again 
larger than the WTP figures using the MIS equivalence scale of income. Given the theoretical 
advantages of not only using equivalence scales but also of the MIS equivalence scale in 
particular (see Sections 4.6.3 and 4.8), WTP values in the literature are not only not robust in 
that the choice of income clearly matters for WTP calculations, but also overvalued.  
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For the first time in the literature, anticipation and adaptation effects using ordered models 
have been analysed. These effects are shown to be highly statistically significant when 
considering a linear FE estimator (see Section 5.7.1), but not necessarily robust in terms of 
magnitudes when compared with results from Clark and Georgellis (2013). When lag and 
lead effects to capture anticipation and adaptation are included, fixed effects estimations 
appear to be very close to ordered model results on average. Ordered model WTP 
calculations are around 101 per cent of the equivalent FE estimations. This would suggest 
that in order to use ordered models, the specification of the model needs to be theoretically 
and empirically more robust. For instance, lag and lead effects should be included for WTP 
calculations given the omitted variable bias of not including these values.  
 
A major contribution of Chapter 6 is to redefine the way in which WTP is calculated in SWB 
models. Given that anticipation and adaptation effects are both statistically significant and 
show adaptation to all events other than unemployment (this is robust across all linear and 
ordered estimators), calculating the yearly value of an event with respect to SWB does not 
appear to be a reasonable course of action. A more appropriate specification is to consider the 
event as a whole, and calculate the WTP for an event by summing all WTP values for all lag 
or lead coefficient. This has strong implications for results.  
 
Firstly, as this thesis argues, WTP values that do not include lag and lead effects are incorrect 
due to omitted variable bias, and the assumption of constant time effects on SWB. However, 
it may be the case that even when lag and lead effects are included, there is a degree of 
robustness between the two different methodologies. This is not the case when substituting 
the estimator. It is shown in Section 6.7 that the linear FE estimator generally gives the 
largest WTP estimate, but this is not the case once WTP has been redefined. Additionally, 
including anticipation and adaptation effects brought to attention another flaw with WTP. It 
was noted above that divorce and widowhood are frequently statistically insignificant when 
lags and leads are excluded. However, Section 6.8 shows that in fact statistically significant 
lag and lead effects show that the WTP of these events are not zero, with a much greater level 
of consistency between estimators. 
 
This thesis, also for the first time in the literature, controls for income endogeneity in an 
ordered panel model for SWB. Moreover, this is applied to all ordered estimators in order to 
compare the robustness of controlling for endogeneity across estimators. Here it is shown that 
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endogeneity is a crucial factor to take into account. WTP magnitudes are around four to five 
times smaller when controlling for endogeneity. This is because there is a significant effect 
that indicates those with higher life satisfaction earn more as shown by a negatively 
statistically significant coefficient in a first stage regression controlling for endogeneity. 
Another key finding is that WTP values for the linear fixed effects estimator lie between 
alternative ordered estimators, and hence the choice of estimator, once taking into account a 
more robust income measure, lag and lead effects, ordered estimators and endogeneity, is not 
an empirical issue for researchers given the similarity in empirical results. A key finding of 
this thesis is that when these robust and more theoretically sound methods are not applied to 
ordered and linear models simultaneously, results differ substantially. It appears that by 
applying these robust and more theoretically sound methods, linear and ordered estimation 
results are significantly closer empirically. Thus, this thesis argues that future studies make 
use of a more appropriate income variable, anticipation and adaptation effects, and control for 
endogeneity.  
 
The key finding in this thesis is that rank orders are not preserved in WTP valuations, even 
when just one factor is changed, despite absolute values between linear and ordered estimated 
WTP values appearing to be more similar when the correct model specification is used. When 
comparing WTP values when income exogeneity and endogeneity are modelled, none of the 
six events analysed see the rank order preserved when controlling for income endogeneity – 
this is keeping all other model specification constant; in order words, the only difference 
between the two sets of results is that income endogeneity is controlled for. This would 
suggest that any model that does not control for endogeneity will see different rank orders. 
This finding goes against papers such as Powdthavee and van den Berg (2011) that find that 
rank orders are preserved for WTP valuations when modelling SWB. 
 
The final objective of this thesis was to contribute to the education literature. Section 2.5.4 
showed that there is no general consensus on the overall effect of education on SWB in the 
literature. Indeed, regressions estimated in Sections 5.2 and 6.6, for instance, showed that the 
effect of education on life satisfaction, the GHQ-12 and the GHQ-36 were ambiguous, thus 
supporting current research. This thesis develops understanding of the education effect on 
SWB by applying anticipation and adaptation analysis to education, and concluding that there 
are statistically significant lead effects of obtaining a degree, which hold whether or not full-
time education is controlled for as an employment status variable. Furthermore, this thesis 
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contributes significantly in then showing that there is a discrete time pattern in that once a 
degree is obtained, there are no significant effects of education on all three SWB measures, 
but those with a degree value both employment and unemployment more so than those 
without a degree. It was also shown that those just out of university do not value income as 
strongly as those without a degree (see Sections 5.6 and 5.7.2). Finally, it was shown in 
Chapter 6 that these finding are robust across ordered estimators. This is obtained by 
converting ordered model coefficients into WTP values and then comparing across estimators. 
It is shown that lead effects for obtaining a degree are highly statistically significant across 
both linear and ordered estimators, and that those just out of university value unemployment 
more strongly than just entering unemployment at any other time, again, across all linear and 
ordered estimators. 
 
7.5 Limitations of This Study 
The area of SWB is a rapidly growing area of economics, with new research opening up areas 
that were previously undiscovered, and any work in the area provides additional knowledge 
for academics to build upon. Furthermore, there are still many areas for authors to discover. 
Throughout the production of this thesis, there were directions that this study could have 
taken, but instead chose to investigate WTP. Firstly, this thesis could have investigated for a 
more critical assessment of valid instrumental variables. The instrumental variables suggested 
by Powdthavee (2010) were econometrically valid. However, by finding additional 
instruments, a more robust examination of income in relation to WTP could have been 
conducted. This would not be a trivial task, authors have extreme difficulty in finding valid 
instruments for income. An additional area of exploration would be to find instruments for 
education. This would allow for the potential result that those who are happier have a higher 
education level. However, this thesis finds that once lag and lead effects are included, 
obtaining a degree does not impact upon SWB; but this investigation would certainly check 
for the robustness of educational findings in this research. This thesis makes significant 
contributions to the exploration of the robustness of WTP in relation to SWB and all of the 
relevant inputs, but these two ideas would have further strengthened this investigation.  
 
Finally, given the size of the BHPS, more variables would have been investigated. For 
instance, studies such as Dolan et al. have suggested that religion is a key component of well-
being. Because religion shows little to no variation at an individual level, modelling this is 
challenging. Authors could look into interaction terms to allow for modelling of variables 
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with little variation, which this study did not investigate. This includes dummy variables for 
economic indicators, which would have been beneficial for links between this study and 
policy implications. 
 
7.6 Future Research 
One potentially fruitful possibility for future research is to explicitly attempt to measure 
individual aspiration. There are a number of proxy variables for aspiration in the BHPS, and 
these variables were identified in Sections 3.5.3 and 3.5.4. Firstly, a question asks whether an 
individual believes that ‘social class affects opportunities’, those who believe social class 
affects opportunities could potentially have lower aspirations. Furthermore, Section 3.5.3 
identifies a number of variables that capture educational aspiration. These questions are based 
on the desire to go to university, which could be used as a proxy for aspiration. The first of 
these questions is ‘Would you like to go on to do further full-time education at any of these 
types of institutions after you finish school?’ One issue here is that the sample size is very 
small, and would not capture aspiration for those not at school at any time in the panel. An 
additional future research area could be to consider using a degree to capture aspirations. The 
argument here is that anticipation and adaptation, for all linear and ordered models, showed 
that a degree is insignificant once obtained. Rather than excluding education from a model of 
SWB once a degree is obtained, education could in fact be used as a proxy for educational 
aspiration, or aspiration in general.  
 
With regards to education, it is shown in this thesis that those leaving university value income 
lower than the remaining individuals that contribute to the BHPS; instead, these individuals 
favour being in employment (and, equally, avoiding unemployment) when making decisions 
on the SWB effect of explanatory factors. Analysing this information later on in life, for 
example, by considering how those with a degree favour income, or how those with a degree 
favour employment are areas that could be studied – either through anticipation and 
adaptation effects if the panel is sufficiently long, or in terms of interaction terms by 
including dummy variables. 
 
As discussed in Section 7.3, more time could be allocated to investigating instrumental 
variables for income, and in particular, with respect to ordered estimators. Gardner and 
Oswald (2007) showed a causal link between income and SWB when analysing lottery data 
up to 2003 – this is a potential area to bring up-to-date. Further exogenous shocks for income 
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might include bequests or inheritance – although separating the positive income effect and 
the negative effects behind an inheritance payment introduces new challenges. 
 
More generally, as mentioned previously in this thesis, the Understanding Society survey 
incorporates additional Waves of the BHPS. Including these additional years of data could be 
particularly useful for any study looking to include anticipation and adaptation effects in their 
analysis because of the number of years required to capture changes in effects on SWB over 
time, which this thesis argues strongly for. The inclusion of more recent years of data would 
then provide stronger links with any possible policy conclusions that could be made with this 
study or work based on this study – with policy implications being a strong area that this 
author suggests for future research. 
 
Finally, further meta-analyses could be conducted to bring together the latest developments in 
the happiness literature. This is a particularly rewarding avenue for research given the rate of 
increase in papers in the area, and in terms of collating current research to aid further research. 
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